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“SPEEDIVALVES” 
THE MOST 
POPULAR 
| HIGH VACUUM 
VALVE IN THE 
/ 


January 21, 196] 


% POSITIVE CLOSURE—LEAK-FREE CONSTRUCTION 


*% TROUBLE-FREE ASSEMBLY AND EASE 
OF DISMANTLING 


%& AVAILABLE WITH UNIONS OR FLANGED JOINTS 


PNEUMATIC OPERATION AVAILABLE ON 
LARGER SIZES 


CODE NO. DESCRIPTION PRICE 

és.d 
C.1500 2 i Speedivalve’ with vacuum unions 23 0 
C.1500 4 4 Speedivaive’’ with vacuum unions 2 12 O 
C.1500 6 i” ‘‘Speedivaive’’ with vacuum unions 3 14 6 
C.1500 8 I” ““Speedivalve’’ with vacuum unions | 4 13 3 
C.1500, 10 “Speedivalve’ with flanged joints | 9 17 6 
C.1$00 12 2” “Speedivalve’’ with flanged joints 11 17 6 
C.1500 50 3” ““Speedivalve’’ with flanged joints 19 


| 


EDWARDS HIGH VACUUM LTD 


NUTRITIONAL 
BIOCHEMICALS 
CORPORATION 


21010 Miles Avenue 
Cleveland 28, Ohio 


Send for our free October, 1960 Catalog 
containing more than 2600 items. Fill 
out coupon and mail today for your copy. 
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FOR POTENTIOMETERS 


PRECISION VERNIER POTENTIOMETER 
For numerous precise applications in research. Read- 
us tro three switched Gia Range uv to 

V. Accuracy 0.002%) 


esentation il f referred, 


PRECISION 
DECADE 
POTENTIOMETER 


Cat. No. 7600 
UNIVERSAL PRECISION POTENTIOMETER 


° turin continuous! iahle ium-plate 
The concept of a decade potentiometer has long Featur . nts sly variable rhod plated 
Manganim wir otec avainst wear by an 


appealed to instrument-makers but, until the sus dev ans to L.78V. Divisions 
advent of the Pye 6001 Precision Instrument 
Switch, practical development was not possible. 
This new Pye Decade Potentiometer otters 
faultless performance without maintenance and Le . PORTABLE 
presents information in the most convenient 

form POTENTIOMETER 


Each instrument ts submitted to the National A self-contained instrument 
complete with accurmt lator, 


Physical Laboratory for certifeation and yet 
arecedented ease ne “nabl robust galvanometer and 
its unprecedented case of operation enables it 
standard cell. Range 0 to 
to be used by comparatively unskilled personnel fs 

Divisions down two 
Decade switching is used throughout and slide- r j0 pV. Accurac 
wires are completely eliminated. Direct in-line 
reading of volts is given in decimal presentation 
on all ranges. A cal brated five decade current 


control gives varianions down to 1 part in THERMOCOUPLE 


1.000,000, Several ingenrous switching facili- TEST SET 
tics enable all measurements, checks and sys- 
With every facility for testing 


tems reversals to be made without any imnter- 
thermocouples a4 { their 


ference to circuit connections 

Total range: 1.99999V to —0.1 microvolt 
Accuracy of potent il division 0.001 
Accuracy of standardizing circuit 0.001 °4 
A fully descriptive leaflet ts available. 


WwW. G. PYE & CO. LTD. 


GRANTA WORKS, P.O. BOX 60, CAMBRIDGE, ENGLAND 
Tel: Cambridge 58866 (5 lines). Grams: Pye Cambridge 
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Laboratory Chemicals 


in education, research & production 


In innumerable laboratory applications B.D.H. reagents play 
a vital part in healing, teaching, research and every productive 


activity from agriculture to atomic energy. Analytical reagents 
manufactured by B.D.H. to the published ‘AnalaR’ specifica- 
tions have an international reputation as materials for use in 
analytical work of the most responsible character; and over a 
thousand other B.D.H. laboratory products are labelled with 
specifications of minimum purity. 


Recent B.D.H. booklets, issued free, include 

Titration in Non-Aqueous Solvents, Biological Stains and Staining Methods, 
‘Union Carbide’ Molecular Sieves, 

lon Exchange Resins, Sugar Phosphates and Related Substances. 


We shall be happy to send you copies. 


BDH THE BRITISH DRUG HOUSES LTD. 


B.D.H. Laboratory Chemicals Division . Poole. Dorset 


...if you want 
to project 


PHOTOGRAPHS 
DRAWINGS 

MAPS & CHARTS 
MANUSCRIPTS 
BOOK PAGES 


MODELS 
FILM STRIPS 
& SLIDES 


... here’s 
your answer 
E Pp | | Ss R Regd 


This versatile instrument projects greatly enlarged, perfectly 
defined images of flat and solid objects, as well as film strips 
and slides. Full details on request, with name of nearest 
Write or phone for details to TECHNE (CAMBRIDGE) LTD iar who will be pleased to cisiniiiiie 

DU XFORD CAMBRIDGE: ENGLAND Te!.: Sawston 2246 


NEVILLE BROWN & CO. LTD. 77 Newman Street, London, W.! 


| 
é 
TECAM 
: 


This instrument is believed to be the only commercially 
available Quartz Fibre Sub-Microchemical Balance. It is 
distinguished from all previous approaches to the design of an 
- instrument of this type by having a readily replaceable beam 

As easy to site and tse as an which requires little skill in fitting; an optically projected and 
casily read scale; two separate thermally insulated pan 

ordinary balance compartments with good access. Convenience of operation aris¢ 
from the use of a torsion head with coarse and fine controls and 
the need to tare only to the nearest 1.0 mg. Capacity is 250 mg. 1n 
each pan and the accuracy (standard deviation) is 8 x 10 * g 


Write to us now for the leaflet describing 


Q01 DECI-MICRO BALANCE 


L. OFRTLING LIMITED - CRAY VALLEY WORKS - ORPINGTON KENT TELEPHONE ORPINGTON 25771 
TAS OR430 
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One of the Laporte operations producing Fullers’ Earth 
One of the Laporte operations producing the Raw Materials of Progress 


Laporte Industries Limited London England 
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MERVYN-HARWELL 


SQUARE WAVE POLAROGRAPH 
Mark Ill 


A basic scientific advance in the field of Analysis, 
Testing and Quality control. 

Whether you are “ooking for Traces” in processing Metals or Foodstuffs, carrying 

out research on Gas or Petroleum, or linking quality-testing with production processes, 

you should invest in the MERVYN-HARWELL SQUARE WAVE POLAROGRAPH 


Analyses minute quantities Versatile, Adaptable Built-in cell, thermostat 


Reversit and irreversible reactions 
Res 


Exceptionally selective Strikinely convenient 


Extremely sensitive erutors need not be specialist @ Deox ‘nated supply and recorder 
e 


Completely self-contained. 


Write for further information, 


mentioning ** Nature” to: 


WOKING : SURREY - ENGLAND WOK/NG 5200 
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STANTON 
UNIMATIL 


SINGLE PAN BALANCE 


STANTON 


now introduce 


ONSTANT 
LOAD 


into the design of their UNIMATIC single pan 
balance. After exhaustive experiments and test 
they are now able to offer the balance based upon the 
principle of weighing by substitution as an alter 
native to the already well established equal arm 
“Ultramatic” balance. The new Model avoids 
errors due to inequality of lever arms and slight 
variations in sensitivity due to major changes in load 
The Stanton synthetic sapphire knives and planes 
give longer life and the grouped controls at bench 
level simplify operation. 


THE BEAM is pressure die-cast of a special alloy in 
H section and it is buoyancy corrected and stress 
relieved. 

THE ARRESTMENT is jewelled, and based on 
cone, vee and plane principle and operated by a 
large diameter cam which results in safe beam 
release without the addition of further mechanical 
devices or safeguards. 

= 

WEIGHT LOADING is to 200 g. and incorporates 
a taring device to 100 g. with a net range of 100 g 
alter taring. 

CONTROLS are grouped conveniently at bench 
level allowing even unskilled persons to acquire 
speed of weighing easily and quickly. 


e FAST «STURDY 
e SAFE « SIMPLE 


Send for this informative leaflet 
STANTON INSTRUMENTS LTD. 
119 Oxford Street, London, W.1 

Tel.: GERrard 7533 
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The contro! of light-seen and unseen both~—is 
the purpose of Chance- Pilkington Optical 
Works, who offer you optical glass and optical 


glass filters of the finest quality. CHANCE-PILKINGTON OPTICAL WORKS 


Pilkington Brothers Limited 
Glascoed Road, St. Asaph, Flintshire 
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vacuum coating units 


The already extensive range of industrial 


vacuum equipment now includes 


LEYBOLD 
ELLIOTT 


LEYBOLD-ELLIOTT LTD Manor Way, Borehamwood, Herts Telephone ELStree 3636 


Ultra-high vacuum coating units especially 
developed for transistor, magnetic film 

and micro-circuit applications. Units capable of 
pressures as low as 10 ° torr are to be available 


in this range 


Details and specifications of all types of vacuum 


equipment are freely available 
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UNICAM 


SP. 500 


SPECTROPHOTOMETER 


For Ultraviolet and Visible analysis of compounds the SP.500 Spectrophoto- 
- meter is accepted as standard equipment. One essential which contributes 
mains to the highly accurate data provided by the SP.s500 is a stable supply 

(usually a lead acid storage battery) for the operation of the detector-amplifier 
system and of the Tungsten Lamp. For those users who prefer a mains 
supply, Labgear Ltd. have now developed the 115D Spectrophotometer 
Power Supply pictured below. Thorough testing indicates that in all but 
exceptionally adverse conditions this accessory provides the necessary degree 


op eration of stabilisation 
with 


the 115D 


STABILISED POWER SUPPLY 


The unit employs a conventional series stabilizer system, a compensating double zener 
reference being used to provide a high degree of stabilisation. Particular care has been taken 
in the design to minimise the temperature rise of the sampling and control components due to 
the heat dissipation in the series regulators. The use of the latest type power transistors 
together with cast alloy heat sinks permit the unit to operate in high ambient temperatures 
under adverse mains input conditions. First quality components are employed throughout 
making the unit suitable for pan-climatic use. 


UNICAM INSTRUMENTS LTD ARBURY WORKS CAMBRIDGE 
U202 
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An Enrichment Trap for Use 
Columns.—R. Self 

Thermal Stability of Titanium 
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of Human Menopausal Gonadotropin. Dr 
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BIOLOGY 
Five Less-Common Salmonella Serotypes from 
Congo Keptiles Prof. MacDonald Fulton, 
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Use of Polyethylene Glycol in Biology.— Dr. 
J. H. Fraser 
3-Glycosidase Activity and Cyanogenesis in the 
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ENTOMOLOGY 


Ribonucleic Acids in the Moult Cycle of an Insect. 
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BACTERIOLOGY 


Hemolytic Activity of Corynebacterium 
Dr. Gordon Fraser 

Inhibition of Multiplie ation of Bacteriophage by 
Actinomycin. -Atsuo Nakata, Mutsuo Sekigu- 
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VIROLOGY 
Effect of an Organic Gold Salt on Eaton’s Primary 
Atypical Pneumonia Agent and Other Observa- 
tions.._Dr. B. P. Marmion and Gilliam M. 
Goodburn 
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hibition with African 
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GENETICS 
Developmental Barriers in a Selection Experi 
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Hemagglutination-In 
Horse-Sickness Virus. 
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CHAPMAN & HALL 


* VEW EDITIONS NOW AVAILABLE * 


A Dictionary of 
NAMED EFFECTS AND LAWS 
in Chemistry, Physics and Mathematics 
D. W. G. BALLENTYNE & L. E. Q. WALKER 


Over 150 new definitions have been included in the second edition of this excellent reference 
book for all scientific workers and students 70s. net 


LAND, WATER AND FOOD 
HERBERT ADDISON 


Sub-titked “a topical commentary on the past, present, and future of irrigation, land reclama 

tion and the food supplies they yield,” the author has added, for this second edition, new 

material about such topical matters as the Aswan High Dam and irrigation developments in 

the U.S.S.R. and the Chinese Republic Mlustrated. 21s. net 
* 


4 new hook from Reinhold Publishing Corporation 
PERCHLORATES 
Their Properties, Manufacture and Uses 
Edited by JOSEPH C. SCHUMACHER 


Leading authorities in the field have contributed to a book which brings together in one volume 
all that is currently known of the technology of perchlorates and perchloric acid 
Illustrated 70s. net 


37 ESSEX STREET, LONDON, W.C.2 


PRECISION INSTRUMENTS 


Polarimeter Model A 


This instrument gives the highest degree of accuracy with divided circle on 
glass reading to 0-01 degree 


Circie centre on ball bearings. 

Easily removable trough. 

Divided drum replacing verniers 
Stationary observation telescope. 

Circle reader enlarging image of scale 
Slow motion adjustment always in action 


Suitable, with additions, for measurement of 
rotatory dispersion 


This polarimeter has been supplied in large number; 
both in this country and abroad and has always bee 
acclaimed as being of advanced design and workman- 
ship. 


Bellingham & Stanley Ltd. 


DEPT. N, 71 HORNSEY RISE, LONDON, N.19 
PHONE: ARCHWAY 2270 


Sole distributors in U.K. for Schott Monochromatic interference Filters 
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COTLOOTTU of the losest possibl: 


link 


Calling 


between a and its town or region 


for the exploitation, not the resistance, of 
it visualized spreading far more widely the 
the 
Also 
its disposal the best academic minds of 


It would be able 


television, 


activities and imfluence of extra-mural depart 
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courses directed at different levels of intelligence, but 


possessing more depth than those now attempted ; 


and the proposal also contemplates facilitating con- 
tact of the universities with secondary school children 
through its television programmes instead of merely 
through examinations. 

This project was briefly noticed in the debate in 
the House of Lords, but not in Mr. Greene’s speech 
in Manchester on November 9. Apart from a strong 
plea for public service broadcasting in the sense in 
which it had been defined by Sir Ian Jacob—as a 
compound of a system of control, an attitude of mind 
and an aim which, if successfully achieved, resulted 
in @ service which could not be given by any other 
means—Mr. Greene was concerned more especially 
with local broadcasting and the possibility of serving 
minority interests, which, in a particular and limited 
sense, @& University television network might also be 
said to do. He quoted Sir lan Jacob's conception of 
the system of control, as full independence, or the 
maximum degree of independence that Parliament 
would accord ; of the attitude of mind as an intelli- 
gent one capable of attracting to the service the 
highest quality of character and intellect ; and the 
aim to give the best and most comprehensive service 
of broadcasting to the publie that is possible. He 
the the 


motive, which must not be vitiated by political and 


then stressed vital factor of underlying 


commercial considerations. Tho support which was 
the 
Lords debate in reference to the peak 


given to Lord James of Rusholme’s remark in 
House of 
viewing hours, that we have sold our broadcasting 
system to advertising, indicates how much agreement 
there is here with Mr. Greene's argument. 

Mr. Greene sought to show how, precisely because 
of this situation with regard to the peak hours, only 
a public service system could ensure for the local aud- 
ience a genuinely local and independent programme. 
In support of the British Broadcasting Corporation’s 
claim, he adduced its experience in resisting political 
and commercial pressures, which could be intense at 
the 
technical colleges and schools in providing educational 


local level, in collaborating with universities, 
programmes, and in the impartial reflexion of all 
kinds of controversies. He also mentioned the sup- 
pert of the Corporation’s nationally based service in 
collecting items for the local audience and the exist- 
national networks as sources of 


ence of its three 


programmes at times when the local station is not 


putting out its own programmes. He is convinced 
that there is plenty of good material for local broad- 
casting and that such broadcasting has an essential 
contribution to make to the life of the community, 
though he maintained that this can only be made 
within the framework of public service broadcasting, 
doubted 


work could prove effective enough to resist pressure 


and whether a universities television net- 
or be efficient enough in making use of the channels 
available. 

Mr. Creene was concerned rather with low -powered 
transmitters ope rating over a radius of no more than 


four or five miles ; in such a network of local stations, 
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sound radio could well provide a service beyond the 
reach of television and tap the neglected wealth of 
resources in the universities and elsewhere as well as 
assist in promoting a more vigorous local culture 
Mr. Greene has been criticized for his omission of any 
reference to religious broadcasting in this connexion. 
and there is clearly something to be said for any local 
VHF stations including local councils of churches 
with other local institutions with which they can work 
in harmony while maintaining standards of broad 
casting. Apart from this, the fact that a Cambridge 
firm of television and radio equipment manufacturers 
has already outlined a scheme for establishing a 
hundred local VHF radio stations in Britain, run, not 
as part of a big organization, but by individual owners 
as local affairs, and with the transmitter available to 
the 
during the day when it is not in use for the main 


education authorities for schools broadeast inu 
transmission, confirms that local sound broadcast inx 
is already practicable. Apart from the scheme out 
lined in this pamphlet issued by Pye, Ltd., about a 
hundred companies have in fact been registered with 
the object of running such local stations if and when 
it becomes possible. 

In opening the debate in the House of Lords, Lord 
Bessborough suggested that the very success of sound 
radio in education is one potent reason why no more 
than 2,500 out of some 30,000 schools in Britain tak: 
the educational television programmes of the British 
Broadcasting Corporation and of Associated Rediffu 
sion. He agreed with Mr. R. Hickman, of the Nationa! 
Union of Teachers, that many more programmes are 
needed, but that it is essential to ensure the utmost 
co-ordination and co-operation among initiating com 
who must and maintain units 


build up 


pares, 


able both to become expert in teaching methods 


and techniques, and also to maintain the closest 
Lord 


full advantage should be taken of 


possible contact with schools. Bessborough 
urged also that 
special opportunities in universities, and particular!) 
that universities should be enabled to start pilot 
schemes ; and although Lord Newton took up this 
point in his reply, he sugyested that the initiative 
should come mainly from the universities themselves, 
and that the Pilkington Committee 
opinions on the merits of university broadeasting and 


might express 
television. 

Much the weightiest speech in the debate was that 
He acknowledged the 
still 


to education 


of Lord James of Rusholme. 


very great contribution which television —and 


more sound broadcasting has made 
in Britain, and paid tribute to the work of the British 
Broadeasting Corporation, particularly in research 
and development, and to that of the Schools Broad 
casting Council, through which the Corporation has 
worked. There is still need, Lord James thought, for 
much research in the use of broadcasting, and we 
might be on the threshold of fundamental develop 
ments. There are also the limitations imposed by 
finance, and he strongly supported not only the plea 
put forward by the Corporation in its current report 


for the retention of the whole of the licence fee but 
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increasing the fee to am ceonmomue figure The 


use of television, however, depends ultim 


also 
effective 
ately on the imagination and skill of the class-room 
it futile 
the value of television in the 

have to contend with the ‘dise ducation’ 


reacher, and he thought to over emphasize 


schools when these 


effect of those broadcast at the yp» ak hours for child 


viewers — between 6 and 9% p.m 

Other speakers inh the debate, like Lord Abe rdare. 
Lord Strang and the Baroness Swanborough, stressed 
the mmportance of resea ‘ch and otf the influence of the 


teachers which, 1 was emphasized are not replaced 


either by by 
Lord Newton readily responded 
ttempting to meet the present shortags 


television and 


sound or 
There IS TLO st pom. 


he said, of a 
trving to use broadcasts as a sub 
and he suggested that the n 
both 
enrichment of teaching 
thing method of the 
As Lord Newton 


broadcasts could 


of teachers by 
stitute for teachers, 
function of broadcasting im Britain, on sound 


it~ 
kind 


the 


miom In 


on 


sod im 


stood 
e of teaching and provick 


thought that 
thought 


and 
much 
onition that this mew ned 


tukem serpously and of 
mportance. Sp aking about equipment, 


that the Minister of Fk 
control over the purchase 


erved lucat ron 


no direct 
fon 


al educat 


entirely a matter for 
He 

referred 
Aids in Edueation 


for 


this ts 


the los 
need for 
he National 


stated that the 


on authorities agreed as to the 


rch, but 
ttee for Visual 
of the 


to the Work 


Organization 
Teaching thre 
the Mirust 


It is the poliey of the Colonial Othe 


und report 


in Economic Co-operation, 


is bo by 
Madlucation 
encourage development of sound and teles 


ba the 


on ms 


sion broad 


and wit local talent 


vivem to 
for a further period to OV erseas 
Visual Aids Centre T 
Lord Newton's hope that this debat 


thought in educational cirel 


istock 


in “Tay Square 

vould stimu 
late constructive es about 
the possibilities ot school broadcasts anil television 


shornld fulfilled, his that the 


great trusts and foundations ¢ ould give a most useful 


certainly be view 


lead in research m this field should be duly noted 
Lord Newton thought, too, that the te achers’ attitude 
would be a main determining factor, and that this 
the results of 


might be varticularly influenced by 


research. As yet, however, as was almost universally 


acknowledged in the debate, sound broadcasting 


by far the more important, and a prime task accord 
that the and 
adequate and appropriate. 


resources techniques 
available are Neverthe- 


less, although the British Broadcasting Corporation's 


to 


sec 


ingly is 


l | broadeasting, as set forth both by the 


views om 
Director-Geme ral himself and in the ¢ orporation’s 
current annual full free 
association and co-operation with universities, local 


other important in- 


report, embrace 


muthorities, newspapers and 
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stitutions within the local commuruties, there is an 
reflected in the 
strongly 


volume ot not 


debate in the House ot 
opposed to anv extension of the British Broadcasting 
That the British 
Broadeasting Corporation 1s s¢ riously misrepresented 
of relatively little import 


influential opinion, 


Lords, which is 


Corporation's power im this field 


in this connexion may be 
the 
decisive ly refuted by Mr. Cirreene It is 
the local broadeasting m 
should also be distorted in this same 
debates, tres 


pore 


some of at lores have been 


more 


however, that pieture ot 
other countries 
connexion, and more from party political 


and commercial sentation, are un 
doubted], 
reached as to the manner im which educat ional broad 
whether im should be 
Further consideration is required of the 


the might 
how 
and teley 
best be 


bias 


needed if a sound judgment 1s to be 


casting, sound or television, 
approached 
which 


way universities and schools 


co-operate. in the development of loeal 


eptron of public 
that 


broadcast me ision the cor 
rvice could preserve i and to ensure 
there is no sacrifice ot public interest lucational 


to sectional or purely inl advantage 


ral 


or cult 


THE CORRESPONDENCE OF 
ISAAC NEWTON 


The Correspondence of Isaac Newton, Vol. 2 
1687. Edited by Prof. H.W Turnbull. Pp. xin 
plates Cambri At the University Press, 


Published for the 147s. net 


FEXHE decade (1676-87) spanned by the present 
| volume an event one in Ne wtdn's lift 
i by a rather nasty controversy 
theory 
valry, Leibniz’s first 
discovery of the 
1670 SO) 


Roval Society.) 


W hile he was hat 

with the Lik 

he had to faee., in friendly rm 
+} dependent 


1 of colours 


Jesuits about the 
mifinites! 
Phen came the 
Hooke about the fall ota 
ith. which led Newton 
rm problem of firaclimy 
ly He 
imecentive to this line of 
d's controversial interpr 
rvations at nd of the year 
prompted by Halley's 
write down 


] 


mal cul 
ith 


the Ki 


body to th 
thoughts 
the “tory of a 

further 


stigation from Flamstes 


gravitating be soon 


purstte 
of comet the « 
(Old Finally. 
visit im 1684. he was imeduced 
his decisive results and to « laborate them during the 
years (1684-87) in the form of the Prine:pea 
idents fills the 
which ar 


tation 
Stvl 


famous Lo 


ensuing 
This 


pages of this 


sion of dramatic ime 


succe 
fascinating volume, 


the 


basis of 


not well-known documents 


the 


assembled only 
existing biographies but 
number of hitherto mpublished letters 

manuscripts which throw light 
the events and on Newton s comple xX yp rsonality. 
of the editor's work elicits in but 
one would wish 
the 


strictly of 


which form 


also a large 


much mew 


and 
on 
The very excellence 
one respect an expression of regret 
that he had somewhat more 
inclusion of documents 
for example, from the important 
Britain 


been generous 


not 
epistolary character ; 
the work done m 
drawn up by Collins for the information 
only given those passages which 
Newton; this documentation, 


accounts of (rreat on 


infinite series, 
of Leibniz, we 
refer directly 


are 
to 
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however, is too fragmentary to be of any use to the 
serious student, and one may question very much 
the wisdom of such an effort at economy It is 
true that these documents, as well as others equally 
essential, like the treatise De Motu, exist im print 
but the books in which they are published have 
practically vanished from the market and are even 
not common in public libraries ; a reprint im the 
context of the Correspondence, which would not 
have sensibly increased the bulk of the volume, 
would therefore have been most welcome Perhaps 
un earnest plea for a somewhat broader conception 
f the selection of material may still have some 
nfluence on the preparation of future volumes 

One hitherto quite unknown episode, revealed 
bry the present publication, is the prolongation ot 
he futile controversy about Newton's theory of 
colours started by the English Jesuits of Liége : 
one assumed that it was closed by the last answer 
from Newton published in the Philosophical Trans 
wtions in 1676 (Letter 173 im this volume), but we 
now learn that the exchanye of letters between the 
Jesuit Lucas and Newton went on at intervals during 
two more vears. the former becoming more and more 
venomous anid the latter imecreasingly rude 
Obviously. the mixture of cunning casuistics and 
pedantic irrelevancs displayed by his opponent 
vax too much for Newton's robust common sense 
and sound lowie. but he had also a deeper motive tor 
insistently pursuing a pomtless and sordid quarre! 
Lucas had found for the elongation of the solar 
pectrum: sroaller value than Newton, and this 
uffieed the morbid which 
the latter manifested whenever he thought his 
at belittling the discrepancy only mereased Newton's 
Vasperat ion, and unfortunately made him blind to 


true explanation -the difference dispersive 
power of the glasses, although this was actually 


uuygested (Letter 200 amid a mumber of irrel 
ances) by Lucas himself! Hooke (Letter 223) 
vondered at Newton s pat perce oft 


this tragi-comic aspect of the situation 

At the same time, through the imtermediary of 
Oldenburg. a thorough confrontation was taking 
place of the respective achievements of Newton and 
Leibniz and their respective followers im the treatment 
of various alvebraical and geometrical proble ms by a 
nethod of series expansion, involving a limiting 
process of derivation or differentiation as we ll as the 
nverse process of mtevration To this correspondence 
Newton contributed, somewhat reluctantly, two 
emarkable Letters (165 and 188), of which especially 
the second (‘epistola posterior ) Is a document of 
he Successive teps through which Newton arrived 
at the full realization of his method The whok 


apital interest, retracing as it does m great detail 


rial to this momentous deve nt 
unfortunately with some curtailment, as mentioned 
above) os here fully elue idated by the editors espec 
ally careful and claborate annotation 

We then pa to the no less remarkable cireum 
stances which led to the genesis of the Prinespia 
The first act ts well known already by the accounts 
siven by Riewud and Rouse Ball, and, quite recently, 
by J. Lohne in Centaurus (vol. 7. pp. 6 52; 1960) 
Challenged by Hooke’s acute criticism, Newton ts 
forced to rectify his views concerning the path by 
vhich a falling body would eventually reach the 
entre of the Earth and from this academi probl mh 
he os he r (as we know from the later corre 
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spondence with Halley) to study the dynamical! 
behaviour of bodies acted on by yravitation. It 
appears that the crux of this problem was neithe 
the formulation of the inverse square law (which 
had been inferred from Kepler's laws by Hook 
Halley and Wren as well as by Newton), nor th: 
conception (inspired by Galileis treatment — ot 
projectiles) of the planetary motion as a uniform 
rectilmear one modified by an attraction from the 
Sun: the difficulty was to determine the shape ot 


the resulting trajectory. This was the decisive 
step which Newton then (1680) took : but, as usual. 


after solving the problem, he “threw the caleulation 
by. being upon other studies 

It Was not long. however, betore his attention 
Was again turned to the same question, this time 
by a concrete case of astronomical observation 
In the last months of the vear 1680 (Old Stvle 
two comets had been suceessively observed, the 
first moving towards the Sun, the second away fro: 
it Flamsteed, who had himself contributed to 
these observations, suggested that the two object 
vere the same comet, first attracted, then repelled 
by some magnetic action of the Sun and he soheited 
Newtons opinion The ensuing correspondence ts 
now for the first time published m full, and it enables 


is to form pieture of this incident rather different 


from the somewhat misleading account of it given 
by Brewster Flamsteed’s magnetic theory, as 
one pmagines, did not resist Newton's remarkably 
sound eriticism, based on the cmpirical kKnowledy 
of magnetic phenomena; but at the same time 
Newton accurately deseribed the orbit) whieh 
single comet could have followed) under the aetion 
of gravity : at first, he hesitated to accept thie pro 
posed identitication of the two objects on the ground 
that there was no precedent for such a form of 
cometary orbit, all the known ones being practically 
rectilinear However. as better observations becann 
available, it became clear that they did fit a simule 
orbit of the type indicated by Newton 

It is not surprising, therefore, that when Halley, 
nm August 1684, asked him what would be the trajee 
tory of a gravitating body under the imverse square 
law, Newton had the answer ready (Lohne's 
surmise, expressed in the aforementioned artiele. 
that Newton did not then have the proof, but only 
vorked it out after Halley s visit. is mot im harmony 
with Newton's own declaration, nor with other 
circumstantial evidence.) The story of how Halles 
succeeded in persuading Newton to write the P; 
pia, how Hooke’s not unjustified reclamation of 
priority nearly wreeked the enterprise, how Halley's 
tact and devotion rescued it and carried it to a good 
s too well known to need repetition But 


ending, 
it is a delight to read it again, in the protagonists 
own words, so faithfully recorded and beautifully 
printed L. ROSENFELD 


ATOMS AND MOLECULES 


Basic Physics of Atoms and Molecules 
By Dr. U. Fano and L. Fano. Pp. xv +414. (New 
York: John Wiley and Sons, Ine.: London 
Chapman and Hall, Ltd... 1959.) 80s. net 


FERHE book is divided into two parts and ten 
| appendixes. The first part presents the basic 
facts concerning the strnueture of matter and introduces 
the new eoneepts required to correlate them. The 
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second part deals with aggregates of particles, 


being chiefly with 
Mathematical background is provided in the 


concerned chemical bonding 
appen 

At an 


expernmental evidence concerning the wave aspects 


early stage most text-books introduce 
of particle beams, and, from a comparison with beams 
oft light, the 
tollows. This 
anthors pore fer to discuss the analogy between polar 
They 


that diseussion of a svstem having a small 


Schroedinger wave equation kly 


book arouses interest beeause the 


zation of light beams and of molecular beams 
consider 
more mstruetive, and. im 


number of elven-states is 


addition, polarization in the classical treatment of 
radiation has much in common with ideas of quantum 
mechanics The analogy brings out clearly the 
principle of superposition, but their pieture is 
what clouded by a 
tional 


fortunately been relegated to an appendix 


premature mmtroduction of rota 


matrices, the mathematics of whieh has 


che nist 


The second part will uppeal more to the 


thear the who would preter an aecount of 
and a more detailed 
the 


of this part too bn 


physicist 
and semi-conductor 
deseription of the 


fired thie 


metals 
moleeules 


vhok 


chemist may 
ind qualitative 

Finally, it 
~ mtended, 


is chreeted 


book 


that 


is ditheult to decide tor the 


authors state om preface 


primary to research workers the 


natural ined midergradiuates 


only a general knowledge o 
ines 
they 
eant by the 
ew appendixes 
thre 


poses 


ithen Is mn. mm two 


footnotes, fined it necessary to explain What os 


exponential funetion, and in the first 


when amony other subjects the 


relative motion of two particles and 


mtrodiuee the concept of complex numbers Phe 


next appendix vives the geometrical caleulation of 


otational matrices and is followed by an equally 


ilt one on the mathematical formnulation of 
yuantums laws \ 


Uneertainty Prineiple is 


cothe 
mathematical derivation 

viven, Whereas the qual utive 
involving the - TAN 


with the anns of the 


treatment 


wv have been more consistent 
prelace, 
On the whole, the 


hook particularly heavy 


average student 
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RACIAL PREJUDICE AND MENTAL 
HEALTH 


Race Relations and Mental Health 
$y Marie Jahoda. Pp 

H. M. Stationery Office. 
O50 dollars. 


(Par 
London : 


2s. td. 


rFERHE virulence with which racial prejudice has 
made its appearance in the present century ts 
one oft the strangest and most disturbing phenomena 


hatred thrive 
and are encouraged by 


oft present Times, face and 


on scientifically false ideas 
To illuminate errors in fact and reasonime 


re ache d ih 


and to make known conelusions Various 


cence and to combat racial propaganda, 
stridly 


branches ot 
the Director-General of Unesco was asked to 
and collect material 


of race: to give diffusion to the 


screntifie eoncerminyg questions 


wide scrent 


nformation collected ; and to prepare an educational 


campaign based on this information 
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Before this programine could be carried out, it 


necessary for Unesco to have the relevant facts a 


Its disposal. Accordingly, ® number of prominent 
asked to stummarize the 


in the field of their specialization. 


<crentists were maim results 
Some of them have 
already presented the results of their investigations in 
booklet. form, and. Mari 
Race Relations Mental Health the psycho 
genetic bases of prejudice and the relationship 
between prejudice and mental health. The 
commendable which it is 


now, Jahoda examines in 


and 


work Is 
for the objective way in 
presented and, where the 
views, makes it 


author her own 


that 


presents 


clear they represent her 
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Pearcy 
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body of empirical evidence 
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to her 


ina deeply 


Ri i aecording 
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eanmetul 


health 
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} support to the imdividual of 
low mental 


lead to 


psychological need which 


ronisni is universal and will 
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Few will lisavres th th conelu 


personal belief tha to deprive one sense of identity 
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CHRISTIANITY AND SCIENTIFIC 
PROGRESS 


Science, Technology and the Christian 

By Prof. C. A. Co (The Beekly Social Service 

Lecture, 1960 lil London Phe 

Press, 1960 d. net 

COULSON’S Becekly Social Service Leeture 
is add those share his 

with the 


Epworth 


lv to who 


Christian faith, for, in accordance 
for which the 


show the 


purpose 
Lecture was instituted, he seeks to 
such, should be 
with 


that are involved, 


Christian, as coneerned 


cence, the natiure 
and the 


to the 


with technology as well as 


of the 
in Which Christians could contribute solution 


f some of the problems that arise, for example, 


in the control oft nuclear 
of automation, or 


With Archbishop 


Christianity as the 


power, the application 
in food and population polices 
William ‘Temple, he 


materialistic of 
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accordingly should be welcomed by the serentist oF 
technologist who shares that sense of the ethical 
values which Smuts and others since, like Hinshel 
wood, Appleton and Ashby, have expounded, whether 
or not Prof. Coulson’s own faith ts fully accepted 
This attempt to stir Christian people to constructive 
thinking and the facing of change leads, for ¢ xamiple, 
to an eloquent plea for an educational system which 
allows no child to pass through it without some 
acquaintance with both science and technology 

In a way. the Lecture could be deseribed as an 
attempt to imterpret im a specif Christian context 
the essential message of the Duke of Edinburgh's 
Study Conference at Oxford in 1956 The challenge 
of change is presented just as clearly, and Prot 
Coulson brings out the soc ial and human issues 
involved, to the solution of which he is convinced 
that Christian principles of conduct have an essential 
contribution to make Here, however, the « tiphasis 
on the pace of change and the deeay of tradition 
recalls a fine paosage im \. N. Whitehead’s Adve 


tures f Jdeas. which discusses routine, tradition 


ind change and their implications in the modern 


world 

Prof. Coulson is never trivial and writes with a 
ineerity, dignity and restraint that should enlist the 
support even of those inclined to take umbrage at 
his claim that some of his principles are specifically 
Christian, in the pnmense task to which he ealls us 


ol ecking to use crea 


velv and imaginatively all the 
powers now at the disposal of mankind, with 
vem into human mec dls, the profound 

for human personality and the confidence 

world has learned particularly from the life 

hrist Prof. Coulson’s s« holarship and wide 
reading characterize this short book as profoundly as 
} human svmpathy and his Christian faith, and 
matters of a pul lished lecture, regret may be enter 
tained that the book loses 


as a stimulus to further study through the absence 


iitthough it is unfair to expect too much in such 
something of its full valuc 


of an index and all but a handful of references 
R. BriguTmMan 


FROM ARTS AND CRAFTS 
TO TECHNOLOGY 


A Short History of Technology from the Earliest 
Times to A.D. 1900 

By T. K. Derry and Trevor I. Williams Pp. xvii 

782 Oxtord Clarendon Press ; Oxford 

University Press, 1960.) 38s. net 


S the larg ve-volume /listory of Technology 
A was being ritten by Prof. Charles Singer and 
his colleagues, an abridged edition was planned 
to meet both the needs of a wider readership (the 


London 


larger handbook unfortunately being beyond the 
’ ins of the average reader) and the desirability 
of establishing more firmly im the minds of both 
historians and engineers the relation between the 
historv of technology and history in general Im- 
perial Chemical Industries have again generously 
supported this venture The fortunate fact that 
one of the authors, Dr. Trevor I. Williams, is not 
only well known as the editor of Endearour but 

also for several years engaged nh assisting 


in produeing his pioneer handbook 


URE 


has made it possible to use the evidence and manu 
seripts collected in compiling the five volume work 
This is also the source of most of the 353 figures 
used in the text of this new book 

However, the authors have by no means produced 
merely an abridgment of Singer's handbook. They 
“technological history and 
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have planned their own 
history of technology ', in which the essential trends 
and developments are presented in #& concise and 
very readable form. A good bibliography, designed 
for the English reader, points the way for further 
detailed work on the subjects broached in the 
Various chapters. 

| he book COMSIsts of two sSeclrorms, each ot which Is 
General Historical Survey” of the 
period covered. The first section “From the Ear 
lest Times to A.D. takes up about one third 
of this TO0-page text-book. In nine thirty page 
chapters we are introduced to the crafts necessary 
for producing food and satisfving other domestu 


preceded by a 


needs, mining and metallurgy, transport, recording 


and communications, sources of power and the 
earliest forms of the chemical industry, and their 
history is carried up to the Industrial Revolution 

The remaining two-thirds of the book and more 
than 220 illustrations cover “The Industrial Revolu 
tion to A.p. 1900 This upper limit has been quite 
rightly chosen by the authors, as by 1900) the 
most advanced societies were begmning to register 
a change in the aims, as distinct from the methods. 
of technology. For man was no longer pitting his 
wits against Nature merely for the easier saat isfiae 
tion of long-felt wants .. With the entry upon 
a new period, ink which neeessity ceases to be the 
mother of invention’, the inventor began to create 
new wants, and technology is embedded firmer than 
ever in the general history of civilization 

The last section deals with mien tools, met hods 
and machines, with which most of us are still familiar. 
even if some forms of technology are now slowly 
disappearing. Here we are confronted with the 
historv of the steam engine and turbines, machine 
tools and the development of interchangeable 
machine parts New materials such as wrought 
and east iron, steel and conerete begin to play a 
prominent part. ‘Transport 1s transformed by the 
coming of the steamer, railways, bicycles, motor-cars 
and aeroplanes. Coal-mining grows and fosters the 
cheap production of iron and steel and initiates the 
coal-gas and coal-tar industries. Pure synthetic 
chemicals such as soda, sulphurie acid, nitric acid 
and ammonia are basic products for a new chemical 
industrv. Rubber and petroleum create the ‘motor 
age’, and there is the new eleetrieal industry which 
provides better communications, lighting and power. 
Finally, there is modern mechanized farming and the 
processing and preservation of farm products by 
canning and refrigeration. 

These and many more subye ets are here presented 
in a form which will prove to be most valuable to 
the historian without technical training, who, in his 
turn. will be confronted with the gaps in our knowledge 
for which he will be ealled on to prov ide the clues for 
further research, together with the engineer and the 
technologist. Seven tables relating political and 
economic historical data to those of technology 
are given at the end of this book, which is without 
doubt a most valuable introductory manual to a 
historical discipline still in its prone ring age. 

R. J. Forses 
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Algebraic Curves 
By Prof. J. G. Semple and G. T. Kneebone 
361. (Oxford: Clarendon Press ; London : 
University Press, 1959.) 45s 
ECENT work on algebraic geometry 
much concerned with placing the subject 
foundations which should be genuinely algebraic ; 
set on foot by van der Waerden some 
twenty-five ago. The theory of algebraic 
curves is very inportant section of algebraic 
geometry, and while R. J. Walker's excellent treatise. 
based on methods of modern algebra, has been 
available for ten vears, an account on similar lines. 
but tailored to the student in his final under 
vraduate or first postgraduate year, has been needed 
This need has been fully met. Semple and 
Kneebone start from the the 
veneral theory as far as the Riemann Roch theorem ; 
and each 


Pp. xii 
Oxford 
net. 

has been 
on 


programimne 
yours 


suit 


now 


beginnings, and take 


the exposition ts always cloar and precise, 
a survey of what is to be found 


chapter begins w ith 
and 


coneludes with valuable exercises 
extensive algebraic equipment ts 


and to make the work 


therem and 
No 
required im the early stages, 
self-contained an appendix summarizes practically 
all the needed work on rings, fields, polynomials and 
theory. Two chapters special 
Coordinates of a 


notes, very 


elimination initiate 


studies : that on 
helpful introduction to the Cavley form for algebrate 
varieties, While that Local Geometry m 
deals with a logical algebraic basis used to 
be called ‘indetinitely near pomts . It be 
added that references to the older 1 wethods involving 
are not 


‘urve is a most 
on 
tor what 
should 
algebraic and Riemann surfaces 
absolutely excluded An older 
ask what Salmon would have made of all this, but, 


functions 


generation might 


remnembermg that aecording to his contemporaries 
Salmon was “never a calculus man perhaps he 
would have come to appreciate this new close con 


volution of geometry with algebra 


BroapBeENt 


Chemica! Analysis of Resin-based Coating Materials 
Kdited by C. P. A. Kappelmeier. Pp. xxvii +630. 


New York: Interscrence Publishers Ine London : 
Interscience Publishers, Ltd., 1959.) 147s 

FEAHIS collection of papers on the analysis of 
| coating compositions was edited by an expert 
in this particular field. the late Dr. C. P. A. Kappel 
meiler, who studied under Baever and Wieland 


The book contams practical contributions from 
twentv-six semior cnemists of many leading chemical 
world. It constitute 
of tested 


ot 


tirms situated im all parts of the 
weleome compilation 


thu 


and 
modern 


ab 
classical 
plastics, pats, 


and methods for analysis 


resins, solvents, ete. 

(. Sehwarzenback and W. Schneider 
excellent chapter on the complexometric analyses 
of metallie additives: A. Z the 
techniques of paper and columnar chromatography. 
but gas-liquid chromatography receives only briet 
absorption 
the 


snecinet ly 


present 
C‘onner describes 
ultra-violet 


treatioent, and 
are 


Intra red and 
methods detailed 
applications of mass spectrometry 
discussed in the rosin’ section. 
Specialized chapters are devoted to alkyd and 
synthetic thermoplastic resins, latex paints, cellulose 
lacquers, drying oils, ete and much helpful labora- 
tory detail is provided. This volume will undoubtedly 
a most valuable reference work for industrial 


mention 


receive even 


prove 
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analysts who are concerned with the quantitative 
and qualitative examination of the wide range ot 
being manufactured by 


unfortunately, rather 


coating compositions mow 
the chemical industries It is, 
highly priced for a book of 630 pages, but it is most 
legible and printed on excellent paper. 


D. T. Lewis 
Microbiology 
Historical Contributions from 1776 to 1908) by 
Spallanzani, Schwann, Pasteur, Cohn, Tyndall, 


Koch, Lister, Schloesing, Burrill, Ehrlich, Wino 
gradsky, Warington, Beijerinck, Smith, Orla Jensen 


Edited by Raymond N. Doetsch. Pp. 

(New Brunswick, N.J. : Rutgers University Press 

1960.) 5 dollars. 

¢ book follows a commendable trend im 
American scientific publishing during recent 


years of presenting, in abridged form, excerpts from 
the the Fou 
those of the majority 
opportunity of reading many of the original papers, 
such an admirable substitute 
As the editor wisely pomts out, the se lection of pape re 
arbitrary, and there to be 
difference of opinion regarding inc lusions and oms 
Nevertheless, quarre] with the 
majority of the works ineluded here, each of which 
is prefaced with a brief biographical introduction 


works of great scentists of the past. 


who will never have 


us 


syntheses provide 


is necessarily is bound 


sions. few will 


and a pieture of the author 
The collection will be of value to anyone interest« d 


in the history of scienee, and would be a useful adjunct 


to any course covering this period of scientilic 
history. It should prove particularly valuable in 
schools where the historical aspects of scientific 
discovery tend to be overlooked. The diversity 


of subjects covers d prov ides a fascinating insight into 
the of the so-called 
method. W. H. DowpEsWELL 


manifold applications scremtifie 


Transactions of the International Astronomical 


Union 
Vol. 10: Tenth General As embly held at Moscow, 
12-20 August, 1958. Edited by ID. H. Sadler. (Inter 
national Council of Scientific | nions: International 
Pp. 1x +774. (Cambridge 
net. 


Astronomical Union.) 
At the University Press, 
FESHIS volume contams the Proceedings of the 
| meeting of the International Astronomical Union 
held Moseow (1958) It contains the resolutions 
adopted at that the and pro 
ceedings of the various Commissions within the Union 
The of the 
SUM of the state of the subject and idle 
extensive bibliographies of original research done, 
in the preeeding three years, in those fields which 
within the of the Four 
discussions (solar flares and corpust ular streams, 
nucleogenesis mm the of cepheids 
1 astronomical observations with artificial satel 
rockets and balloons) which took place during 
A list of members of the 
to October 1959, 


it 


meeting and reports 


reports Commissions provide valuable 


come scope Cormmisstons. 
yount 
stars, lamimosity 
ane 
ites, 
the meeting are reported. 
Union and their addresses, correct 
together with the membership of the Commissions. 
is also appended. 

It is noted that the General Secretary 
action to expedite the publication of the 
The rapid publication of the Trans 
volumes would certainly enhance 
McNary 


is contem 


plating 
Transactions. 
actions in smaller 
their usefulness as a re ference work 


No 

ae 

; 

qi 
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EFFECT OF ALPHA- AND BETA-MELANOCYTE STIMULATING 
HORMONES ON THE SKIN COLOUR OF MAN 


By Pror. AARON B. LERNER and Dr. JOSEPH S. McGUIRE 


Section of Dermatology. Department of Medicine, Yale University School of Medicine, 
New Haven, Conn. 


years ayo i as shown that otraniwuscular ally occurring hormone, had a formyl group om the 

« J injection to man of a relatively crude alkali epsilon amino-group of Ivsine, and glutamine in 

treated extract trom hog pituitary glands produced place of glutamic acid, its activity on frog skin wa- 

darkening of skin and nevi! This darkening was the same as that of the natural hormone. 100 mgm 

similar to that observed in patients with adrenocorti of G-nelanoeyte stimulating hormone was prepared 

cal insufficiency and some types of pituitary tumour in our laboratories from hog pituitary glands by 

The pituitary fraction used at that time had a moder Dr. Teh Lee and Mrs. Vina Buettner-Januseh. and 

te amount of melanocyvte stimulating hormone another 100 mgm. was supplied by Drs. Ro Gutlleman 
wtivity, but almost mo other measurable hormonal and A. V. Schally 

effect Later, two types of melanoeyte stimulating Four Negroes took part m the work Frou the 

hormones, x- and 3-, were isolated from the pituitary carly experiments we found that, within limits, the 

lands of hogs, cows, sheep, horses, monkeys and darker the individual the greater his response to 

human bheimgs® The of x-melamocyte melanmoeyte stimulating hormone Short supplie 

tunulating hormone im spect is the seanne of both x- and S-mehianoevte stimulating hormones 

though it has not been completely established fon necessitated short-term experiments with darkly 

an On carboxvinethyvl cellulose columns, premented subjects Throughout the experiment 

wlanoevte stimulating hormone from man behaves changes in colour of the skim were recorded with two 

e same as that from other species On the other kinds of reflectance measurements and two kinds of 

onal, there are at les tive varieties of S-melanoevte colow photography Photoyvrap! before and after 

timulating hormone and it appears that im sore each experiment were taken on the sare roll of filn 

pecies two forms mav exist (Fig. | Simeoe the pata <0 that the problem ot variability m processing the 

material used in the original experiments in man colour tilm would not oceur Professional ‘Ekta 

ile and because alkali treatment prolonged chrome BS was used Llurmination was provided 

melanocytes wtivityv by three electronic tlash umits, and an Eastman 

d with frog ro, as desirable t ‘ i SIA colour correetion filter was used All expos 

armed Vie vere Also, T6-mm. “movies with colour 

acldlition it taken of the face for 2.5 sec. daily Retleet ames 

uring asuren the centre of the forehead and 
the forearm were made with a Cary 
recoradmg reflectances <pectrophotom ter 


livht of A Meustirerments of the 


Fortin forchead. cheek and arm also wer rade with 
melanocyt Photovolt model 610 photoelectri reflexion meter 


hormon ue rovided by Dy vithou lters and with red. blue and green filters : 


Hoftann and his ane cleseribe earlier Phe imyection wh 


vinthet ne. were administered ot 
dissolved saline and then diluted with an 
ial volume of 16 purr cent velaton olution Ihe 
oncentration of melanoevte stimulating hormon 
tally was 4-0 mgm. per ml his preparation wa- 
used in all subjects except J. R.. who received the 
hormone in saline alone Three of the subjects were 
emploved at imdoor jobs during the day The fourth 
RR vas unemployed for the duration of the 
experiment All subjects avoided exposure to sun 
light so far as it was practical and wore caps and 
shirts with long sleeves whenever they 
Subject J. KR. was a 32-vear-old collegs 
On the first dav the following results of blood studi 
vere obtamed fasting blood sugar, 75 rogin. per 
cent: blood urea nitrogen, 17 mem per cent; carbon 


ite 


m.equiv. chloride. 107 mvequiv./I 


. 
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Pig. 2. Effect of lanocyvte stimulating hormow th lectanee of skit The subject was seat 14 retleet 
a spectrophotometer, and reflectan rdings were made of the extensor surfac f the forearm head, Just abowe the 
ai glabella The wave-length 1 lent light was varied from 700 mua to 350 mua Duplicats wade for each site 
ae Subject J. R Curv 1 wa btained befor amelanocyte sti lating hormone injections were g¢ i curve 2 on the eleventh } 
iay f ti experiment rhe patient received on the first d 1] mgm i day, 6 mgm third day, ¥ mgm ind up to the \ 
ORES tenth day, 8 mam. of a-melat te stimulating hormone ad Note the decrease in reflectance throughout the spectrum ' 
ee Subject E. C. received & mgm, of melan te stimulating hormone a day for ten davs, Curve 1 was obtained on the first day and f 
Die eurve 2 on the thirteenth da Not gain the decrease in reflectance following administration of a-melanoevte stimulating hormone | 
fa Subject R. R. receis S mem. of melanoeyt timulating hormon lay ft ten day Curve lo wa btained on the first day 
SRS curve 2 on the eleventh da There was no change in retlectat during this period 
og Subject J. C. received S mem. of #-melanocyte stimulating hormone a day for six days. Curves 1 and 2 wer btained on the first | 
cs ind seventh davs. He then received 4 mam. of a-melanoeyvte stimulating hormone for four days and 2 mgm. for one day Curve 3 
i oe was obtained on the thirteenth d There was definite darkening in this subject during administration of melanocyte stimulating 
hormone 
| 
Aye 
| 
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these tests 
inchanged : 


‘teenth day 
essentially 


#2 mgm. per cent; | urea 


pea cent earbon dioxide, 
m.equiv./] total protein, 
ulbumin, 3-7 wm pre 
nt; ealeium, 10-8 yy or 
gm. per cent; proteim De 
ervthroeyvte sedimenta 
he subje 


ion of the 


vinpt 
activity of the 


Ooms 


there 
ease. The 


tulating hormor 3°3 


he first day 0-1 mgm. of 


hormone was given intravenously 


ns du 
The 
was mad 


ening of bo 


potassium, 1-7 | 


gm. pe 
magn. 
per 
were re 
fasting 
nitrogen, 12 


globulin, 


‘on-rate, 7 
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other signs of 
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melanoevte stimulating 
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blood suvar. aS 


urey 
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l.; chloride, 


iv. 


rin 


per cent 


per daily 
ent phosphorus, 


iodine, 7 ugm the 
mum. /hr 
t ally 
et had sarcoidosis 
chest was normal, 
this 

r-melanoey te 
units win On 

Naish 
Was 


over a yx riod of 


mulating hormone 


> hr. in: 
were no changes in blood pressure or pulse, and thre 
additional injections of 1 mgm 
Six injections of Ll mgm. each wer 
second day. 
wife noticed darkening of his face which they described 
On this day 
seveTh mypections. 
four injections of 2 mgm. each 
day was continued through the 
injections daily. 
injections of 
melano« yte 
fourteenth day. 

Che first inerease in pigmentation appeared bilater- 
in roughly circular areas just above 
The pigmentation was not even initially 
an additional four or five days blended into the 
rounding skin colour. 


tion of the 


pe 


hehter 
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mum. each for four days 


stimulating hormone was given 


the zygoma 


but after 


the sur 


Six weeks after the termina 


injections the subject had returned to hi 


original colour. 


a 24-year-old hospital employee, 


than the first subject His hyperpiz 
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but J 
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t ta Hieasurements duritey iministration of melon te lectance of light f 
the skin was measured with a Photovolt model 610 photoelectric retlexion meter. TI Averages of separat 
lings made with ! " n i no tilter The forehead was usured it heek was used ee 
Here again it it iri n of nelanocyt imulating her to J. er e in reflectance 
it t inw hormone had »offeet on R. R., but did u n si 
; 
a ue 
di 
‘ 
I’ wing pag Appearance bet und after administration of melanceyte 
These photographs w made on Professional Ektachrome using an colour correction filter, The lighting, shutter 
peed and iphrag iing were not varied The pictures of each subject were made on a separate roll of tilm Phis helped eliminat vi 
iriat to d ig The photographs in all ses were made within or 2 hi f the Cary reflectance measurements 
Fig | rst picture was obtained just before treatment, the second picture just after treatment The seeond pieture of - 
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oentation following the administration of melanmocyte 
stimulating hormone was not so pronounced to the 
ve He received mgm./day of synthetic x-melano 
vte stimulating hormone for ten days in two daily 
The activity of the 
stimulating hormone 3°3 1" 
inits/gm The melanocyte stimulating hormon 
im«d from the sixth to the tenth day had an activity 

10° units/gm 

3. 
nyections, S mgm. per day of % melanocyte stimulat- 
ng hormone with an activity of 1-4 10° units gin 
days Routine including blood 
urinalysis, blood urea nitrogen, fasting blood 


njections of 1-0 ml. of gel 


nelanocyte was 


R., age 20, 


received, in two daily 


or ten analyses 


sugar, 
ileium, phosphorus and protein bound iodine wet 


carbon dioxide, chloride, sodium, potassiurn, 


normal on the first and last mornings of the test period 
darkening 


was no observable or measurable 
the experiment 

4 J.C received S-melanoeyte 
ting hormone ym for six days in 
ded doses daily hie darkened on this treat 
The melanocyte stimulating hormone had 
test the 


day 


m activity of 10° To 
3 in this subject of x«-melanocyte stimulat 
2:0 10° units gm 
melanocyte stimulating hormone with 
skin darkening, a smaller amount, 2 


Was 


tlecetiven 


vy hormon which was more 
utive than 
ard to troy 


m. day of «-melanocyte stimulating hormone, 
Ther 


iven for five days was some further darkeniiy 
irimy, yp riod 

It is interesting that the who darkened 
wild detect the darkening at least as seon as we could 
ieasure it. This was attributed to the ability of the 


patients 


to integrate small changes in reflected light over 
spectrum. The darkened skin had a decreased 
mn from 4000 to 7000 A, Thus, melanin through 
light of a large part of the 
suited for a 


to absorb 


ideally 


larkenead more on the forehead than 
R.) showed quite striking 
rt anterior to the ear above the 
had completely 
localization of the hyperpig 
from the increased 
skin of the 


and (J 
zyyoma 
regressed 


ition 


in weeks Phe 


ntation may result m= part 


present in the 


inber of 


melanocytes 
<poriments it is Clear that systemically 
stimulating hormone ts 


skin of 


melanocyte 
darkening the 
en melanin granule dispersion 
mammalian melano 
known However, darkening 

thin 24 hr., it is possible that dis 


il’ 


ve ayent for man 
onship b 

mtiom in 
since 


within the melano 
pigment ce Us of 
melanocyte 
melanin, 
hyper 


of melanin granule 
lar to 


h follow 


that seem oi the 

w exposure to 
eynthesized 

t hie prolonged 


hormone trom hogs was 


ibjeet, but was effective 
‘ach subject received 3-melano 
mone that had been prepared in 
Both preparations of -me lano 
rnone had almost the 
It is not known whether the 
skin due to 


two %-melanocyte 


iifference m arkening of human Was 


ome unknown Variation thie 


ynulating hormones or to a difference in response 
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17% 


lanocy te stun 
testing 


ot the Hurnaan 
ulating hormone 
Neither a- nor $-melanocyte 


had any effect on numerous metabolic tests carried 


two subjects 
available tor 


stimulating 


Was not 
hormones 


out 

There is still doubt whether adrenocorticotrophi 
hormone can darken human skin. When this hormon: 
was first introduced to clinical medicine approximately 
mcommon to ser 


ten years ago, it Was not puitients 


develop pronoun ed hyperpigmentation following its 
use. These older preparations of adr 
hormon: large amounts of 
stimulating More recently, 


had 


nocorticotrophic 
contained melanocy 
commercial 
much less 
and the hyper 


hormone' 
adrenocorticotrophie hormone 
melanoeyte stimulating 
pigmentation that frequent and less 
pr mounced It possible to give 200 
units of adrenocorticotrophie hormone free of melano 
ital subject 


hormone, 
occurs is 


would be 


cyte stimulating hormone to an experimne! 
in order to test the effect of homogeneous adrenocort 
With regard 
to darkening frog skin, this amount of adrenocortico 


cotrophic hormone on skim darkening 


trophic hormone would be ve ry sraall compared with 
the melanocyte stimulating hormone given the four 
described in. this frog skin 
adrenocorticotrophic hormont: thirtieth 
the activity of «-melanocyte stimulating hormone 
Thus the amount of melanocyte 
used daily in the 
than 25,000 units of adrenocorticotrophie hormon 


subjects report On 


has only one 


stimulating hormon 
present studies would equal more 
day 


in frog skin darkening Perhaps some 


it will be possible to give 


activity 
x-melanocyte stimulating 
N-terminal acetyl group i- 
ning this peptic 
adrenocorticotrophic 
N-terminal serine 


hormone from which the 
removed The 
might be like that of 


action of 
which also has a tre 

One ean ask whether the 4-8 mgm. of a-melanocyt: 
stimulating hormone which was injected daily is a 
physiological amount ofl this hormone Without 
knowing the amount of the injected material that i- 
destroyed or sequestered by musele and the amount 
pituitary, this 
work carried out 


normally human 


question cannot be resolved All 


produced by the 


thus tar has results consistent with the view 
that the hyperpigmentation 
adrenocortical insufficiency 


with pituitary turnours could be due to an increased 


piven 
im with 


and in 


patients 
some patients 
stimulating hormone 


into the 


$-melanocyvt« 
pituitary gland 


release of a- or 
or both from the general 
circulation 
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POSSIBLE BIOLOGICAL EFFECTS OF ELECTRICALLY CHARGED 
PARTICLES IN TOBACCO SMOKE 


By Dr. K. H. KINGDON 


General Electric Research Laboratory, Schenectady, New York 


FRECHE idea that imhaled atmospheric tonization systematically with voltage. but show 
| may have some effect on humans has been current saturation trend above 1.000 \ 
for about thirtv vear Recent experiments by In addition to the emission of small ions, there is 
Krueger and Smith! have demonstrated that air ions an emission of large ions which is about an order of 
neident on the mammalian trachea will merease or magnitude greater than the small-ion eurrent The 
lecrease the vibration frequency of the cilia accordit currents of both large ions and srnall ions imereas: 
the ions are negative or positive L have pointed sharply when the temperature of the cigarette is 
it? that ‘glow discharge electrolysis” expermments*.! raised by giving it a standard draught. Both current 
ndica that the orcdinat mall ions’ of atmospheric also increase sharply when ash is removed so as 
ectreiy carry appr ciable of chemical e\ Dose the burning area 
ned eleetrostat emery ibout e\ on), and have The saturation behaviour of the small-ion eurrent 
found that 5 10°* coulomb 44. em. of ich ions i lue to the high electrical resistance of the cigarette 
I lent on Hs hia coli will kill them to 1% It was found that the resistances of a number of 
V1} amounts to 3 10° ergs’gm. and is about eight inlighted cigarettes were of the order 10 1O!! obi 
! th ymount of ultra-violet ener or 700 times and that although the resistance of the « rette wa 
the unmount of N-ra energy required to kill f by taking standar draught 
With the establishment of detinite biological effect thi PeSIST ETL returned to a high va Pent 


hich are ell known to be present im tobs of small ions from a cigarette charged to 1.000 \ 


star 


lons in Smoke from Tip of Cigarette 


from ti vere iby al 


The first attempts to observe small-ion current 


from a burning cigarette showed that small ions wer 


ndeed venerated, but numbers which mereased 
atiy with applic ition of a tew hundre volts, or 7 
more, to the mouth end of the cigarette. The applied 


iItage creates a field at the burning tip which 


eparates the positive and negative tons generated 


there and prevents their rapid recombination. Simple 


measurements show t} “ata smoker ordinar, move 


ments will raise his body to potentials of hundreds 


of volts, so that an adequate voltage is often applied 


a“ itomatically to the « varette 


Fig. 1 shows the small-ion current as a function of , 
voltage applied to the mouth end of a burning 0 : : 1000 2000 3000 
eimarette \t a few hundred volts t he eurrent is of Volts 


the order of 10°’ to 10% amp. The current increases Fig 


¥ cv 
ES 
1 
oft mosphere i ol ich as tho referred’ to i 
abo it beeorme of imterest to mauir whether the Fig. 2 shows the variation with time of the emission: 
smoke are of such a kind, or are present in sufficient after one BL draught) only Phe emission ae 
numbers, as to nificant biological tect fluctuates down and as ash rratileat or 
hen imhaled removed by natural fall and by tappmg. lt cles pac 
thy at th emaret te am i 
of th rder 3 
lor are present im tt smoke drawn thro h th eee 
f them im a eurrent of air through the standard abe 
olnlity equipment of atmosphere electricity. th of 
amticular apparat operated sO as to collect 
mall ton ! reater than O-4 em ( \ 
to rect ) ror The s af and r 
ent wa lrawn thro ( iretie as needed 
th equipment givu a ‘standard dra ht of 35 
nm 2 se The ambient air currents at the 
were enthe il that after mitial tonitior 
‘king-size’ cigarette required 14 min. to burn uy 
thout further tandard draughts The ion ul f ‘cnt 
presumably generated bv thermal onization of 
- r 
notnas whine alwaves resert substantial 
amount 
b 
| 
: 
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In this authoritative work Protessor Nayse 
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10 the burning tip is increased. No small tons could 
bo detected in this smoke stream. In @ more 
small ions generated by 

It. was found that passing this ion 
strearn through a l-em. length of cigarette reduced 
the small-ion content to 1/3,400, and 
through 0-7 em. of filter tip reduced the small-ion 
content to 18.500 
is that any small ions generated at the burning tip 
are removed (to about 1/10,000) by Brownian move 

ment and electrical forces on their way through the 
enter the mouth The lar 
of small ions with smoke 
lized 


rigorous 


test of this sort. electrical 


orona were used 


passing it 


The conclusion from these tests 


eigarette and do not 


1OTLS, formed by coulescenc: 


have any 


spe “ 


particles, are thought not to 


aseribable to their charge? 


biological effect 
Unipolar small ions leaving the tip of a charged 


ette are spread throughout a substantial volume 


by thermal or air current 
the cigarette, and by their mutual repulsion 


convection, by motio. of 
The 
repulsion limits the concentration of unipolar 1OTLS 
which can be built up in the vicinity of the cigarette. 
Thus if N positive ions of charge e are within a 
sphere of radius 25 em., the electric tield Ne/r*® at the 
sphere for N 1-8 10°° will be 
ions at the surface of the sphere will 


surface of the 
V.jem. The 
move outwards with a velocity of 4 em./sec., about 
twice that given to them by the ordinary atmospheric: 
field. The average concentration in the 
sphere of radius 25 em. is 2:8 lw 
appears that the of small 
eigarette can maintain a concentration of this order, 


t leetric 
ions It 
generation ions bv the 
but it also appears that repulsive forces will prevemnt 
the concentration from being much higher 

It seems likely, therefore, that a smoker inhales 
smal] ions at a concentration of approximately 2 < 10 
all the time that he is smoking a cigarette 
» thousand times that 


e.c 
This concentration is about one 
found in an ordinary city bedroom with no smoking 


yong on 


Isl 


Similar'ties between Exper'mental Smal!-ion Effects 
and Alleged Correlations of Smoking with Lung 
Cancer 


with the 
ions from 


discussion so far has dealt physica 


ies of the 
burning The remaindet 
be devoted to an exploration of the possible relation 
iormal quan 


The 


characteris emission of small 


rarette. of this article wil 
tinned inhalation of 

sriall and the deve 

cancer his hypothe SIS IS ECTLVISa dl 

the eoncept that may be 

} 


mec chemicals th 


het wee n co 
tities of tons loprnent ol 
an alternative 
causedt 


The 


uNnIVersacly 


luny cancer 


smoke 


earcimovenie chemical cones pt not 


accepted #8 & Case ol ingy cancer, so tt 


seems worth while to explore alternative kx 


planations offered us alternative hypothesi 


thres 
cancer will be 
Comparison of 
been presented im 
to show that lung 
pipe 
Dat 
that a 


areas of observation rm 


compared. first 
qaretle, 
Evidence has 
alleged 
and 


frequent among 


among cigarette smoke Ts 
to show 


and con 


of srnall ions with a cr 

although rorous smoked, 

standard draughts 
ble with those fror 


d rapidly 


charges 


SLICCOSSIVE 


rom Currents Comparab 


irrent decreas 
is a much weeker continuous 


Similar te 


30 that a cigar 


of small ions than a cigarette 


charg d pipe showed it 
Alleged 

cigarettes, cigars and pipes im mdi 

mav thus be d very with 

differences in the numbers of small ions produced 
Site of lu ohserved nd 

» connects 


an oven weaker sours 
the beha 


ing lung cane: 


to be 


differences between imour 


correlate simply obser 


cancer as 


type of lung cancer which is alleged to be 
lower part 4 


with smoking is observed first in the 
the bronehi. ot rapid diffusion 
such as the small likely to by 


deposited in the bronchi than are the slow, 0-5 micron 


Particles capable 
ions, are much more 
dropl ts, carrying the alloged carcinmogemc ¢ hemica 
Failure to lung cancer by thalatio 
from a Several 
been made to develop lung cancer in mir \ 
but 
such experiments the development of cancer has not 
exceeded the normal expectancy. It has been porte 
out above that by through the civarett: 
small ions are completely removed from the 
n a strongly electrically charged cigarette, sé 
although possibly exposed to mhala 
smoke, were not 


which Tha 


qive mace 


smoke smoking machine attempt 
have hy 
from a smoking machine 


exposure to smoke 


passage 
smoke 
ot eve 
that the 
tion of carcinogenic chemicals in the 
exposed to the effects of any small TLS 
ed initially im the 


mice, 


moke 


have been ereat 


Possibility of Biological Damage from Inhalation of 
Small lons 


Data are not available to permit a convimeing ¢ 


culation of the possibility of lung resulting: 


damage 


from inhalation of small ions in cigarette smoke: 
However, it is worth noting that the biological effect 
of small ions is closely similar? in most details to th: 


X-ray 33 of radiation biology 
proce involve 
ion and a free electron, which afterwards give 


The 


familiar malireet proc 
Both 
positive 
rise to active chemical species 


the imitial formation of a 


SSCS 


chemieal enery 
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f these secondary products Catuse> the final biological 
effect In view of the major similarity between the 
proc if reasonablk to pit forwal us 
a hvpothesis that if prolonged exposure o a low 


other ionizing radiation can 
ion 


X-rays or 
prolonged ¢ 
nacre 


x posure to small 


at an intensity about one hr ad times normal may 


ilso calise | in cancer 
It should be 


emphasized, however, that as vet 


and 


there no rimental demonstration otf this, 
the small-ion hypothesis is simply advance do as an 
ilternative approach which appears to merit further 


xploration 
The emission of small ions from a charged, burning 
eigarette can be compl tely suppre ssed by smoking 


the cigarette within a sereen which always encloses 
the burning tip and maintains zero field there. Sup- 
pression of emission of small ions is complete even 


when ¢1 and shield are charged to 3,000 V. It 
further experimentation confirms the hypothesis ot 


the production of lung cancer by small ions, it would 


varette 


be very satisfactory to have available such a simple 


and effective means of suppressing the effect 
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Since potassium, or some other ¢ of low 


ionization potential, is probably intima onnected 


vith the formation of the small ions by the rmal 
ionization. elimination of this element from tobacco 
presumably would reduc greatly the generation ot 
small ions from an unshielded cigarett 
I am indebted to the General Eleetric 1 search 
Laboratory for making laboratory facilities and 
equipment available for carrymg out the work just 
after my retirement. I wish also to express my) 
appreciation to C. M Bishop for continued help 
with the experiments, and to H. Hurwitz, jun., 
J. L. Lawson and J. K. Bragg for constructive 
1 Smith, R. F., J. Gen. Phy 42, 69 (1958 


CENTENARIES 
By JOAN M. EYLES 


Samuel Clegg, 1781-1861 
pen EL CLEGG the elder, a pioneer gas engineer, 


died at Haverstock Hill, Middlesex, on January 
within two months of his eightieth birthday 
in Manchester and received some of 
his education from John Dalton, 
1793 onwards 


8. ISO], 
Clegg was born 
who was teaching 

About this time 
experi- 


m Man hester from 
William Murdos k carrving out 
ments in gas-lighting while he 
the Birmingham firm of Boulton, Watt and Co 


was his first 


wits employed by 
When 


young Clegg later became apprenticed to this firm, 


they were developing their first gas-making plants 
It is not surprising, therefore, that his interests 
ined in that direction 
He left the firm in 1805 to set up in business him 
elf, and soon after mstalled gas-lighting in the cotton 


near Halifax. 
Socrety 


mill of Henry Lodge at Sowerby Bridge, 
In L808 he 
for the Encouragement of the Arts for his apparatus 
for making gas lighting factories 
therewith Later on he London, and in 
IS12 imstalled gas-lighting in both the dwelling-house 
and business establishment of Rudolph Ackermann, 
the well-known art publisher, at 101 Strand 

In 1812 the Gas, Light and Coke OM pany obtained 
tropol 8, and a few 
He was 


and in 


was awarded a silver medal by the 
from put coal and 
moved to 


charter 
month heater Clegg 
vith the ¢ 
loubtedly its success much to his ability 
for the luhting of Westminster 
vhting the 


to operate im the 


became its chief engineer 


ompany for nearly five years, 
owed 
Clegg was responsibl 


the lan plight« rs refused to risk it 


Bridge in even li amps himself when 


the 


the streets 


and also for 
mains along many of 


\ notabl 


nstallation of gas 


of Westminster and the City achievement 


vas the lighting of Guildhall in the City, ima iwurated 
m November 9, IS15 During this period he intro- 
luced many improvements, including the first 
as-meter and a gas governor; he also designed a 


hormzontal rotary retort which was incorporated in 


(1059 
ki ion, K. H., Physics in Medicine and Biologu, 1 (July 1% 
Davies, R. A., and Hickling, A., J. Chem. Sor 505 (1052 
‘ Dewhurst. H. A., Flagg, J. F., and Watson, P. K., J. Electroch 
Soe., 106, 366 (195). 
Northrup, E., “Science Looks at Smoking’ (Coward-Met n, 1 
® Cook, J. W.. Chem. and Indust., 1282, Sept 8 (1057 
Northrup, E., “Science Looks at Smoking”, 133 (Cow MeCant 
1957) 
the plant installed at the Royal Mint by F. -\ceum, 


in 1817, the vear in which Clegg left the Gas, Light 
and Coke Company 

Clegg afterwards suffered 
worked for a engineer to the 
Government, and also became involved with a project 
for a so-called atmospheric railway, in which a vehicle 


financial reverses. He 


time as Portuguese 


attached to a piston im a continuous pipe 1s made to 
move by maintaining a low pressure on one side of 
the piston. Later, however, he received a Govern- 
ment appointment as a gas surveyor, and also assisted 
his son, Samuel Clegg the younger, with the prepara- 
of coal gas. 


tion of a treatise on the manufacture 


Sir James Hall (1761-1832) 


Sin James of Dunglass, fourth baronet, was 


born on January 17, 1761. He sueceeded to the tith 


when only fifteen, on the death of his father, Sir 
John Hall. In 1784 he was elected a member of the 
recently founded Royal Society of Edinburgh, a 


society with which he was closely connected for the 
of his life, publishing his scientific and literary 
papers in its Transactions, and holding office as 
president during 1812-20. 

When Hutton’s famous paper on a “Theory of thr 
Earth’ was read to the Society in 1785, Hall was 
abroad, studying among other matters the lavas of 
At that time he was not attached to any 
later was won over to the 


rest 


Vesuvius. 
system of geology, but 
Huttonian system and then became one of its most 
He saw the possibility of testing 
laboratory 


ardent supporters. 
the validity of some of Hutton’s ideas by 
experiment, but was 
by Hutton himself ; and it was only after the latter's 
death in 1797 that Hall began to carry out experiments 
seriously and systematically. 

In 1798 he showed that glassy material obtained 
by heating strongly different whinstones 
would revert to a crystalline material if cooling was 


this suggestion not welcomed 


lavas and 


4 
lung 
Fi, 
= 


sufficiently slow. He followed these experiments with 
others meni tO show the ts of or 
I difving the Action of Hea W hich his aim 

to demonstra that hen powdered limeston 

is ror heated it would, heated in confined 
space, fuse and re ervstallize instead of decomposing 
Using gun barrels amd other parat tis of his own 
lesion. he succeeded in his objects obtaimmy result 
on which bsequent experimenters were nable to 
mprove sul uitially for meariyv a cemt and which 
| } his ll and per eranece a a vhen 


NATE 


Rb 


try and furnace control were im their imtancys 


Indeed, he opened up an entirely mew fe id of research 
chemistry and yg logy 

Hall nterest in experiment eology continued 
through his lifetume, and he investigated the etfect 


of lateral ¢ WNpression On bedded strata, and the 
it After his death im 
1832 some of his apparatus and a& mur iber of specimens 

Society of London 


causes of consolidati mots 


were pre ented to the Geological 
by his son, Captain Basil Hail, and they are now in 
the collections of the Cieological Museum 
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Prof. G. W. O. Howe 


HE initials G.W.O.H., familiar to radio engimeers 


throughout the world, passed from currency on 
November 7 with the death of Prof. George Walter 
Osborne Howe 

Howe, who was born on December 4, 1875, at 
Charlton, Kent, and edueated at the Roan School, 
(ireenwich, took pride in the long association of his 
family with riverside London His forebears were, he 
iwed to say, Thames watermen 

After an engimeermeye apprenticeship with Siemens 
Brothers in Woolwich, Howe became an under 
vraduate at Armstrong College, Newcastle on Tyne 
He graduated with honours from the University of 
Durham in 1900 and he had the distinction of bemg 
the senior Whitworth Scholar m that vear 

During 1900-02 he obtamed experience im the 
lesion of electrical machines at the Siemens-Schuckert 
works in Berlin, this ineidentally being a period in 
which the Crerman designers of ¢ lectrical miu himes 
vere pre- mt irope 

On his return to England, he took up his first 
teaching mt im the Hull Technical Colle 
and apart from a brief interlude in 1920-21 at the 
National Physical Laboratory, where he was head of 
the Department of Electrical Standards and Measure 
tTrie'Dits, thie whole ot his lony eareer Was devoted to 
wademic work 

It was in 1905 that he was appointed to a lecture 
ship in the City and Guilds College, and there he 


to make his mayor contributions to « lectrical 


cience. His most notable original work was on radio 


propagation, the behaviour of radio aerials and on th 
penetration of high-frequency currents ito conduc 
tors. His earliest papers show that distinctive quality 


f mind which was to characterize all his publications 


ind to bring to him m later vears a reputation which 
yas truly world wide His intellectual armoury 


omprised a sup rb knowledge of classical electro 
nagnetism, exceptional powers of physical \ isualiza 
on. and the capacity to devise new methods of 


woe to complex phemomena whereby famil 


ar 
oncepts and re latively simple mathematical methods 
ould be applied 

During 1910-20 he contributed to The klectricua 
. series of papers dealing in the main with high 
phenomena, and he made comm 
on the same s ibjeect to the Proceed ngs of the Royal 
Society and to the Jour al of the Institution of klectrical 
Engineers 

In 1921 he was apport ed to the newly created 


James Watt chair of electrical engineering in the 


University of Glasgow. At about the same time the 
monthly journal Experimental Wireless, now Electronic 
Technology. invited Prof. Howe to become its technical 
editor. This editorship, which last d for more than 
twenty five Vears, must be one ol the most remarkable 
in the history of scientific publishing Every month 
an editorial appeared over the initials G Ww. 0. H 
Just occasionally the editorial would be of conven 
tional form, commenting m pom ral way on BOTTI 
development or perhaps om an internat ional 


comference The regular pattern was, however, a 
closely reasoned exposition of some piece of electrical 
theory relating to a topic of current mite rest. "The 


article might Expose a fallacy, might derive by a 
brilliant simplification a re sult obtained im = some 
recently published paper by a recondite method, or 
might treat a difficulty which had arisen im the course 
of discussion with his colleagues Many of the 
problems which he tackled involved conceptual 
difficulties of a high order and he would admit to 
hours of amx1ous thought over ot them 
and, on one or two occasions, to momentary THis 
ivings after he had gone to press In these editorials, 
not only was his Capacity for clarity of exposition 
displaved at its best. but also his genius for the apt 


simile and for witty and sometimes caustie comment 
had free play Muddled thinking or obfuscation 
would sometimes provoke him to a sharpness of 
witty sareasm Which could give a false impression ot 

Quite early m= his career he began attending 
came, 


of the British Association He 
due course, secretary and afterwards recorder ot 
Section (Engimeerime in 1924 pre sident of that 
Section. He attended three of the meetings which the 
British Association held overseas Adelaide im 1914, 
Toronto in 1924 and Johannesburg im 1929. In 
January 1938 he went as a mi mber of the official 
delegation of the British Association to the jubiles 
meeting of the Indian Science Congress which was 
held in Caleutta 

During the later part of his lif } 
direct wSSOC TATION with the 
madustry as a cirector of the Mullard Radio Valve 


e Tnhamtame dia 


Company 

Prof. Howe was elects d to associate membe rship ot 
the Institution ot Electrical Engineers m 1905. He 
took a prominent part in the formation of the Wireless 
Section of the Institution m and he was elects a 
chairman of the Section m 1021 Im 1956) the 
Institution awarded to Prot Howe the Faraday 
Medal in recognition of his pioneering work in the 
study and analysis of high-fre quency oscillations and 
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of the theory of radio propagation and for his 
outstanding contributions to engineering education. 
The Institute of Engineers of New York in 
1955 also conferred on him the high honour of election 
to fellowship of the Institute 


daclio 


His scientific work “apart, Howe experienced his 
ureatost He was an accomp 
He had been taught, he said, when 
onan violin specially made for 
member a time when he did 

Until a year or two before 
an active member of the Glasgow 


enjoyinent in his music. 
lished violinist 
very 
him, and he could not r 
not play the instrume 
his death he was 
University Orclhe 

Onl) those 
under him knew the 
ot 


hard to « t] 


young mature 


nt 


fortune to study 


good 


vy of his teaching 


wl 
He was 
neration. It is 


the main driving 


one the yvreatest teachers of his re 


that 


foree in} erentitye rk was the urge first to under 
st and, nl k Max | boy sh phrase, * the go of the 
thing’ and then to expound it. His mind was 


and yet 


that he was int? ned by 


on, the apy 


essontially one got the impression 
the ume x pet ted pri tical 
mplicat arent anomaly or the amusingly 


id concept than by the deeper philosophical 
mplications 

a delightful 
Prof. Howe 


was only rarely that 


A lively and entertaining 


host and 


guest 


companion, 
an equally delightful 
friends. It 
Which Th 
the 


lf-contained, rev 


had a wide circle of 


day-to-day contacts 
of being quietly 


aled for a moment 


its 


but confidently s 


hit depth of human feeling of which it was capable 
Prof. Howe married in 1901 Sarah Alice Maunder 
Mrs. Howe died in 1930 J. Gre 


Dr. Norman Bauer 


Nor often is exceptignal scientifie ability and a 
leep concern for the welfare of his fellow man com- 
bined in one individual. Such an individual was Dr. 
Norman Bauer 

Dr. Bauer began his studies at the University of 
California at elev, graduating with a B.S. in 


chemistry mm He then entered the Universit \ 
of Michigan, receiving his M.S. in 1939 and his 
Ph.D). in 1941, under the direction of Prof. K. Fajans 
He held a scholar shin durin 1856-37 at the Univer 


a and was Eastman Kodak Fellow at 
Michig 1940-41, 


at that institution during 


of Californ 
University 


toral Fello 


sity 
the 


and a 


141 


in during 


to teach, 
of New 


Desiring jomed the faculty of the 


University shire in 1942 and remained 


ther until 1945 ne this period he was co 
author with Prol Fajans of th sections om the 
lotermination of density and refractometry in 
Weissberger’s Tec! yue of Orga Chemistry, having 


lds Dur 
returned to California in 
by the ¢ 
re he became interested in 
was Spectrometry, publishir wt icles In 
1949 he founded an independent research laboratory 


the 


jone much important resea 
to personal obligations, he 
1945, he was employed 


Research Corporation. 


where 


n this field 


nder name Physical Science Associates at 
Berkeley Later, with his personal obligations 
changed, he returned to academic life, accepting a 
position at Utah Stat University in 1953, where he 
was most recently professor of chemistry. 


of 


chemist ry 


Here he carried on 
teach nye and basi: 


programme 


physical 
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His knowledge and enthusiastn encouraged researc! 
m several fields, and many new methods of approach 
ing problems m soil and plant nutrition and in the 
thermodynamics of the water relations of soils and 
plants were developed by him. 
the 


made 


He became interested 
in problem of biological nitrogen fixation and 
substantial this field 
studying the physical chemistry of legog (the 
proteims involved in nitrogen fixation), establishing : 
reputation tor his laboratory in this topie 
he made significant 


pre 


lobins 


Recently 
discoveries that may k 
in the 
Working with electron spin resonance equi 
Var luring the summer of 
detected the presence of free 


wi to: 


mivance solution ot this probiem 


an Laboratories 


radicals that could 


key intermediates in nitrogen fixation This was 
especially gratifying to him, since he had predict: 
theoretically the existence of such radicals in a stud 


ot possible pathways for the process. His death 
September 9 prevented him from following 


mportant possibility 


Dr. Bauer was concerned about) many problem 
nvolving man’s welfare. He is opposed to furthe: 
t ng of bombs ane persomally pa ft 
mivertiming space to register his | He | il 
lished articles questioning the reasoning of the U.S 
Atonue Energy Commission on the hazards of rad 
' fall-out He was particularly concerned wit) 
the dangers of nuclear war and spoke or stronul 
for the cause of peace. He was a champion of th 
cause of academic fre dom, tuking an active part 
upholding the right of free inquiry A dedicat« 
wientist, a gifted teache he was n every sens 
of unquestioned integrity and morals h 
brought honour to his profession, and a man ¢ oOo 

il ac K sil 


Mr. Jaques Cattell 


Jaques CATTELL, editor of 
Science, publisher ot the Ame Nat f tli 
president of the Jaques Cat Dre Trac ied tt 
a lony illness at New York Hospital on December 1S 
he was fifty-six vears old. 

In 1923 Mr Jaques Cattell became 
editor of American Men of Sever with his fathe 
the late Dr James Mc Keen ¢ ttel] and ed 
following the death of his father He wi I~ 
editor of Leaders Education, founded by his fathe 


The / 
by him in 1942, under the sponsorship 


Direct yf lyerican Nel was establishes 
of the Americar 
Council of Learned Societies 

Mr. Jaques Cattell 
publishing and the graphic arts 
of 
pioneer in the use of cold type composition in scien 


Was interested Im scien 
He was preside 


Science Press Printing Company, and later was 


tifie publishing In 1959 he moved to Arizona, and 
at the invitation of the President of Arizona Stat 
University, continued the publication of h bic 
vraphicel directories from University camp) 
in Tempe 

He is survived by his wido the former Elizal 
Walsh, and his son. James Cattell 

The Jaques Cattell Pre Ine., has announced tl 


appointment of Garrison Catte thy Haneoc! 


ng editors of lone w 


Mrs 


as act 


Cattell and Hancock have worked 


Mr. Ja pues Cattell in editing and publ shing tl 
director. 
i 


bie 
t his 
he bril 
with the 
a 
Af 
| 
Mr 
with 
exe 
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NEWS and VIEWS 


Mathematics at Canberra: 
Dr. B. H. Neumann, F.R.S. 


Ie. B. H. NeuMANN has been appointed to the 
ewly established chair of mathematics at the 
National University of Australia, Canberra. Bernhard 
H. Neumann was born in Berlin in 1909. He received 
training at the Universities of 
where he obtamed the 
Soon afterwards he left Hitler's 
Germany and continued his work at 
Cambridge. where he graduated Ph.D. im 1935, His 
tirst teaching appomtment was at University College. 
Cardiff (1937-40). This was followed by war 
from 1940 until 1945 After the War he joimed the 
staff at University College, Hull (1946-45). Since 
1048. Dr. Newmann has been a member of the 
Mathematics Department at Manchester, first as a 
<emuor lecturer and later as a Neumann s 

tblished work is almost exclusive Iv devoted to the 
He has ¢ nriched this 
contri 


his early academic 
Freiburg and Berlin, 
Dr. phil. im 1932. 


degre 


research 


ice 


reader 
theory of yroups 

branch of modern 
utrons in numerous articles, m which le 
solves old problems arid 


alvebra by outstanding 
idly expounds his results, 
OTLeS. His achievements 
ecounized by academic 
the Adams Prize (1951-52), the D.Sc. degree at the 
Universitv of Manchester (1954) and the election to 
he Reval Society (1959). Besides his creative powers, 
Dr. Neumann POSSESSES remarkable talent to 
young mathematicians and to them through 
dl the staves of their career as Tesear h workers. He 


Thew 


distinetions which imeluct 


doubt attract to Canberra a team of 
enthusiastic collaborators Chiet these 
his wife. Dr. Hanna Nevamann, whe known 


wo her own work on group theory 


will no 


will 


Engineering Science at Oxford 
Prof. A. Thom 


ror. A. THOM is to retire from the chair of engin 
ering science at the University of Oxford. which le 
as held since 1945. Prof. Thom is an engineer with 
in aeronautical bias, who worked in’ the 
\ireraft. Establishment, Farnborough, during the 
hole ot the Second W orld War. after a long period as 
. lecturer at the University of Glasgow. He is best 
-newn for his skill and inventiveness in the field ot 
In particular 


oval 


vumerical analysis by desk computers 
he has obtained a large mumber of useful results in 
heoretical thai dynam Ss and other subjects by h s 
alternative to Southwell’ 
He is also well known tor a 
wind-tunnel investizat roms 


ES method, an 
relaxation” approach 
ot 


Prof. D. W. Holder 


Ime. D. W. who is to succeed Prof. Thom 
n the chair of engineering science at the Universit \ 
£ Oxford. is like him in that he is an aeronautical 
nyineer, Who has built up since the War a remarkabl 
~search team in high-speed aerodynanues at the 
National Physical Laboratory This team has been 
esponsible for a large proportion of the fundamental 
Supersonic and hypersonic 


1945. The 


wivances im transonic, 


nemies in Britain since research fac! 


ties Which he has built up have been truly nnpressive, 
but his contributions towards interpretation of the 
results have been equally important, notably in the 
tield of shock-wave boundary-layer interaction. 


Current Research and Development in Scientific 
Documentation 


A RECENT 
Nerentifte 


of Current Research and Develop 
Documentation, issued by the 
Foundation, 159 
compared with 61 in 


issue 
ment 
National 
projects 99 organizations, 
34 organizations a ro (No. 7. Pp. vin +153 
Washington, D.C Government Printing Office, 
1a60. Of these 17 are listed under informa 
tion requirements and. tses ; $5 under information 
and retrieval; 26 under mechanical trans 
equipment and 54 under 
related which is not directly 
scientific documentation, but which 
The present 


Serence lists researc}: 


year ay 
65 cents). 


storage 
lation ; 17 under 
potentially research 
connected with 
may influence such work tn the future. 
issue is provided with a detailed subject index and an 
mtroductory statement to each section directing 
attention to Tew work and to closely re lated project 
reported in other sections In the first section may 
be noted the study by the International Federation 
of the availability and value of 


a study 


of Documentation 
scientific conference papers and proceedings ; 
ot the publication of 

mntormation 
research reports 
position and of microform publication, of the informa 
tion needs of scientists in the field of psychopharma 
cology and of the need for an abstracting service in 
information storage 


availability and scrent itis 
contained in 


studies of the use of photocom 


unclassified Government 


water technology In 
of the effort 
systems design, but there is 

evaluation and comparrson ot the newer Systems, in 
design and in 
Mechanica! 


been 


soil and 


and retrieval ix coneentrated on 


most 
yrowiny interest in 


more theoretical work on systems 
mechanized processing of complete texts. 
translation research the present 
rainy concentrated on the problemas ot le xicon and 
the passing of the principaily 
Russian and English. with relatively little attention 
The Trost 
number of 
languages under study breadth 
and generality of the Under 
mt. part rebar « mphasis Is being placed on the 
and of output 


up to has 


sOures languages, 


output language. 
the 
and the 
theoret ical 


to the synthesis of the 


trends are increasing 


able 
increasing 
work. 
deviees 


storage 


cle velopment oft 


nits 


Education and Industry 

IN an that appeared imo recent 
ESSO Magazine (9, No. 4, Autumn, 1960), Sir Hiuwh 
Beaver suggests that people in Great Britain can no 
longer afford to argue about education for manage 
ment. and that it is call on 
industry to exercise 


artich issue ot 


no longer realistic to 


the vreatest care in reerurting 


in order to allow the schools to have a 


for advanced studies 


vraduates’’, 
proportion of the ‘yood yp ople 
He argues that to many, matters are the 
financial attractions, and should 
question or deplor such an attitude im any individual 


that 


what 


saves that mo one 


TLOW that it las been shown medustry off 


% 
7¢ 
: 
4 
35 
‘ 
at 


y 
Ther 


and 


vreat an opportunity of real service to the 
and to the country as any of the professions 
industry 


thousands of comparucs m 


are many 
commerce who want an educated intake but who are 
harassed by the deficit due to a shortage of teachers. 
Such difficulties could 
system of semior preart appombrre nts or temporary 
alleviating the problem of the 
itself. However, he 
attention to the faet that it be claimed that 
we are deploying Britain's full resources so long as 
part in our industrial, 


be solved, he suggests, by a 


secondments, or by 


teachers directs 


shortage ot 
carunot 
women play such a small 
wientifie, technological and high-management activ! 
Hugh touches on the increasing 
sper alization which now right through 
mdustry The Spee alizations are now acce ptable, 
and the formal lad«de 
be by or other specialization 

‘confronts all training 
who, while initially master of one or 


ties Sir also 


occurs 


r of promotion and stuceess must 
The task 


Thamagers to 


one yreat 


that who ar 
produces peopl 
other specialization, can at the same time understand 
how the other parallel and complementary specializa 
tions all build the one body, whether it ts their own 
or the industry of which their company ts 
a unit. Only by 
becoming managers with wide responsibilities 


COMPANY 
such means will they bi 


‘ apable ot 


Mental Health 

Durine 1959-60 the major concern of the National 
Association for Mental Health has been with the 
of World Mental Health Year in the 
and with preparations for the 
coming of the Mental Health \ect These are 
described in the fourteenth annual report (Pp. 55. 
London National Association for Mental Health, 
fefore the Mental Health Act received the 
Roval Assent on July 29, 1959, the Ministry of 
Health had circulars in anticipation of its 
coming. Th 
January 1058, authorizing the informal admission of 
patients to mental deficiency hospitals Following 
the passing of the Mental Health Aet, the Minister 
of Health direction to loeal authorities 
asking them to submit details of their proposals for 
These being studied at 
the Mimstry Another development of considerable 
importance to the Association is the initiative of the 
Royal College of Nursing im petitioning the Privy 
Council for an alteration in its Charter to enable all 
registered nurses to become members of the College. 


promot mn 
United Kingdom 


issued 


most noticeable was that issued during 


issued ab 


community care are mow 


If the petition is granted, mental nurses, male and 
female, may, for the 
the Roval College of Nursing 
work of the Association can be obtained from Maurice 
Craig House, 30 Queen Anne Street, London, W.l 


first time, become me mbers of 
Information about the 


Polish Scientfiic Publications 
Publicatio 
publ cations of the 


arterly Review of published 
Polish 


soc 


THe 
since 1955, deseribes 
Academy of Scienees and of such scientific 
Academy For the 
particular dis 

Series B, 
and Tech 
ive the reader a more complete 
the 
the 


as are supported by the con- 


venience of readers interested im 
has appeared 
Social 


since 


‘ plines, the Revieu 


Seri A, Sciences : 


Biological 


nical 


Series C, Pure and 


Polish sew fj literature, 
i to 
fie publications of in 
Academy of Seience 


include j PRerieu 
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affiliated societies. Each entry published 


\ 


Review is supplemented by a brief summer 
} 
thu 


are quoted in the language used by 
and, except in the case of Latin and Gre k tithes, ar 
English translation is given. Copies of the 2 

can be obtained from the Distribution 


Warszawa, Palae Kultury, 1, Nauki. 


Centre 


Peabody Museum of Yale University 


THE annual report of the Peabody 
Yale University for 1960 is unusual in that it 
first to be issued by the Museum and is also the first 
by the present director, Mr. 5. Dillon Ripley (Ip. 31 
New Haven, Conn Peabody Muscum of Natura 
History, Yale University, 1960). It coincides 
with the re-activation of the Museum Trustees an 
the Advisory The report 
opening of the new wing on October 30, 1959, which 
event marked the culmination of nearly 15 years 
planning. The director rightly that the health 
of a museum depends not only on the development. of 


Museum ot 


s the 


also 


Committee. records the 


states 


exhibits, or the active progress of school service S, but 
also on the calibre of the research by the staff and 
those associated with it. An 
publications is a measure of the research carried out 
by this Museum. It is intended that reports should 
include semi popular articles on 
subje Cts the first one being on the wren 


impressive list of 


natural histors 


The Australian Museum 

Tut part 
wing of the Australian Museum was officially opened 
by the Premier of New South Wales, Mr. R. J 
Heffron, on August 11. The completion of this first 
part is one of the outstanding events in the history 
of the Museum, for it is the first building 
addition for half a century. The new work 
with sandstone and 
offices, laboratories and space for reserve collections 
The contract for the erection of the other four floors 
has already been signed and these will enable further 
collections to be displayed and also provide fon 
public cafeteria on the roof. 


first (two stories) of the new six-stores 


major 
is faced 
curatorial 


handsome contains 


Impact of Lunik 2 on the Moon 


At about the time when Lunik 2 struck the Moon, 
2th. 02m. 24s. U.T. on September 13, 1959, optical! 
observers in several parts of Europe noted small 
disturbances on the Moon’s surface. Their observa 
tions, none of which could be certainly linked wit) 
Lunik 2, were reviewed by G. Fielder (see Nature. 
185, 11; 1960). One group of observations, fron 
Hungary, has now been described in more detail by 
L. Detre, in a publication entitled “Bericht 
Optische Beobachtungen Anlisslich der Landung der 
Sowjetischen Mondrakete Lunik II” (Mitteilunger 
der Sternwarte der Ungarischen Akademie de 
Wissenschaften Nr. 45: Pp. 10 Budapest 
Sternwarte der Ungarischen Akademie der Wissen 
schaften, L060) On the night of September It 
which exceptionally clear in) Hungary, an 
expanding dark spot was observed on the 1 10o0n, Mew 


uber 


was 


the crater Autolyeus, by several astronomers at tw: 
independent observatorios, Szabadsaghegy and Baja 
between the times 02m. 30s. and 2th. 07m 
became too diffuse Traces of 
imilar phenomenon were found on photographs taker 
time at Uppsala, Sweden The co 
ordinates of the dark 0-03, 0-45) agre 
well with those given for the impact point of Lunik 2 


to observe 


he same 


spot { 


b 
yore 
ae 
4 
* 
other than the Polis i th 
} 
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Seventeenth-Century Bronze Finds in Eastern 


Nigeria 
AN imterim 
lybo-Ukwu, 


of exeavations undertaken at 
Nigeria, by Thurstan Shaw, 
nber of Man About 
finds, meluding 


report 
astern 
the Nove 
yoars ayo 
were unearthed by an African called 
out an 


appears 


twenty somme mteresting 
bronze vessel 


Iswiah Anozie 


erstern Sore 


underground 
ink the 
and the facts of the 

Thurstan Shaw 
the 
have been recovered 
ind They 


scabbard, 


when digging 
ot 
and 


find were duly re ported in Wa 


these objects now 


museums at sos Lagos, 


now undertaken systematic mvestigations at 


site and ny more Objects 


from this 
lude pots, 


nearby 
swordhilt 
and a coiled snake on a spike, 


and another compo 


bowls, a and 
Of the two sites the first seems to have 
and the 


both connected 


ornaments, 
all in bromz« 
been a vessel or regalia store-place, 
burial. It is suggested that they were 
with the former Eze Nri—the priest King of 
brought from the region ol Idah 
Tboland A seventeenth-century 
workmanship here 


second a 


Umueri, 
Intrusive 
tentatively 


who an 
culture into 


and African 
post tulated. 


Indians of the Western Prairies 
THe Departinent of Northern Affairs and National 
} 


bs recently 


i bulletin 
in its Anthropological entitled Indian Days 
the Western Prairies, which has been pre pared 
by Marius Barbeau (Bulletin No. 163 Anthropo 
logical Series, No. 46. Pp. vi +234 and 165 plates 
Ottawa: Printer, 1960. 4 dollars). The 
Bulletin is full of Indian tales and is well illustrated, 
sometimes in colour But 
serious contribution to the study of the old inhabit 
There is a long imtro 
duetion, where of 
their problems is given and the difficulties facing 
them are discussed. Most of the volume, however, 
is devoted to stories told by the Indians themselves, 
which give a vivid idea of the outlook on life of these 
people at the time of the coming of the white man, 
and of how they reacted to his arrival. There 
great number of illustrations of scenes and designs, 


mostly taken from paintings on skins. There are also 


issued a 


fesources, Canada, h 


Series 


o 


the work, of course, 18 a 


ants of the western prairies 


a general account the tribes and 


are 


portraits drawn in characteristic stvle by Langdon 
Kihn. The volume is of great value to anyone 
to learn something of the civilization of these inter 


W ishing 


esting peoples. 


Diagnosis of Yaws 


As increasing progress is made in the eradication of 
becomes increasingly 


clearly 


yaws in many countries, it 
important to differentiate 
between skin and other lesions not caused by yaws 
and those yaws which they may 
resemble. At all stages of a mass campaign for the 
the clinical diagnosis should be 
as accurate as circumstances permit. However, in 
view the limited time available in the initial 
treatment surveys and of the simple tramimg given 
to of the field staff, a certain proportion of 
diagnoses—probably about 10 per cent—may 
expected to be erroneous. Such errors are all the easier 
to make as the skin has a limited number of reaction 
pattern that similar sult from 
different causes. In the later stages of an eradication 
the of yaws have largely 
mass treatment with 


as als possible 


lesions closely 
eradication of yaws, 
of 
many 


be 


80 lesioms may rt 
manifestations 


ot 


disappeared as a result 


URE 


them that not due te 


and at this stage 


particular 


vaws become prominent accuracy 
The 
lesions of yaws were fully illustrated in C. J. Hackett’s 
tn International Nomenclature of Yaws 
published by the World Health Organization in 
1957. A new monograph, written by the same author 
in Dr. L. J. A. Loewenthal, is 


intended as a companion volume to the earlier publi 


of diagnosis assures importance. 


ollaborat ion wil h 
eacion, and was pore pared in response to requests for 
illustrated handbook would field 
workers in making accurate diagnoses (World 
Health Organization Monograph Series No. 45: 
Differential Diagnosis of Pp. 88 (52 figures) 
Geneva: World Health Organization; London 

H.M. Stationery Office, 1960.) 10 francs , 
6d.; 3.25 dollars 


an which assist 


Yaws. 
SWISS 
Hearing in Cetaceans 


Tue skull of the ( 


prett 


from the 
sizes and 
mueh modified, 
high of 


A complicated system ot 


acea differs widely 
rms the 


bones forming it 


relative 


positions of the are 


and im many hey show a degree 


cies 
air 


connected with the Eustacian tube is associated with 


extensive venous plexuses im the basicranial region 
the tyinpano-periotic bones ar dissociated from the 
skull. and the bones of the middle ear with the tym 
membrane are also highly modified. Such 
yp euliar conditions have long attracted the attention 
of comparative observations are 
scattered through the literature of ce tology. \ reeent 
Purves, P. E., **Hearing im 
(Nat. Ilist.), 7, No. 1 
of the subjeet, and gives 
detailed comparative descriptions of of 
the head based original dissections, 
injected preparations, and radiographs. The authors 


parc 


anatomists, whose 
paper (Fraser, F. C 
Cetaceans”, Bull. Brit 
1960) reviews the history 
the anatomy 
cetacean on 
had access to a large amount of unique material and 
have brilliantly illuminated much that was previously 
They have not, however, confined them 
selves to descriptive anatomy, for they have devised 
and carried out numerous elegant to 
ascertain the functions of the anatomical 
structures in the physiology of hearing. They 


obscure. 


experiments 
various 
have 
been able to show that the generally accepted theory 
which claims the Cetacea hear by bone conduction ts 
not only erroneous but also impossible, and that in all 
the cetaceans the sense of hearing is the most impor 
tant of the special senses. These points and many 
others are lucidly described and discussed in this 
scholarly and well-written paper, which is Ulustrated 
with numerous excellent plates. It is by far the most 
important work on the anatomy and physiology ot 
the Cetacea to appear since Scholander’s classic paper 
of 1940. 
Effects of Maleic Hydrazide on Rust Fungi 
interesting differential effects of maleic 
hydrazide on the growth of leaf and stem rusts 
wheat are reported by D. J. Samborski et al. (Canad 
J. Bot., 38, 1 1960). The effect of this substance 
was investigated, using intact plants supplied with 
maleic hydrazide through the roots, ce tached leaves 
floated on solutions of maleic hydrazide, and spores 
maleic hydrazide in agar 
the growth of leaf rust was inhibited 
of maleic hydrazide which had no 
effect on the growth Some resistant 
to rust after 
hydrazide which 


SOME 


ot 


germinated on solutions 
In each instance 
at concentration 
of stem rust. 
became susceptible 


levels 


wheat varieti 


treatments with of maleic 


iP 
Fy 
a 
4 
J 
Wide 
| 
4 
| 
| 
| 
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ere not inhibitory to rust development In sore 
experiments, leaf rust races reacted differentially to 
maleic hydrazick The authors consider that bot! 
nutritional and inhibitory factors may be mvolved 


in resistance and host-pathogen specifierts 


Tenth Pacific Science Congress 

lure tenth Pacific Science Congress is to be hiedcl act 
the University of Hawaii, Honolulu, during August 
21 September 6, 1961. The Congress will be divided 
into nine Sections: Agricultural Sciences ; Anthro 
pology and Social Sciences; Biological Sciences 
Conservation ; Forestry Geography ; CGoophysical 
Sciences: Public Health and Medical Science 
Scientific Information Each Section will melude « 
number of divisions Three special SV 
being organized : Man's Place in the Island Eco 
system “Science Museums in the Pacific Area 
(Cialapagos Islands a Unique Area for 


Investigations”. Further information can be obtained 
trom the secretary general, Mr Harold de Coolidge 


Fenth Paeifie Science Congress, Bishop Mirseurn 


Honolulu 17, Hawan 


University News London 

APPOINTMENTS are announced as follows : Ih 
>. R. Cox, reader statistics at Birkbeck College. 
to the University chair of statistics tenable at that 
College; Dr F. Scowen, reader in 
at St. Bartholomew's Hospital Medical College. 
to the University chair of medicine tenable at 


that Collewe Mr Arthur Summerfield, lecture 


rn psychology at University College, to the cha 
of psychology tenable at Birkbeck College; Dh 


Donald Royers, semor lecturer mm physies at Univer 
sitv Collewe, Cardiff, to the University reac rship 
chemical crystallography tenable at the Imperial 
(College of Scrence and Technology trom Ok tober 1 
Vitles within the University of London have been 
conferred as follows : prote ssor of mathematics, on 
Ir. K. F. Roth, in respect of his post at Universit 
reader in medicine, on Mr. P. H. Sanderson, 
n Treapect of his post at Mt Mary = Hospital Medica! 
School professor emerittts of biochemistry, on 
Prof. W Robson, on hos retirement from the professor 
ship ot biochemistry at King's College; rea ler im 
mathematics. on Dr. F. A. E. Pirani, in respect of 
his post at King's College ; reader im mathematics 
on Dr. 5S. Raimes, inr of his Prost at t he rial 
College of Science and Technology Dr. F \ 
(joldsworthy Wiis appointed to t he readership im 
applied mathematics at Queen Marvy College (see 
Nature, 189, 22: 1961), but was inable to accept 


the appomtment 


(College ; 


Announcements 

tollowing awards hay the 
president and council of the Royal Astronomical 
Society : Gold Medal Prof. Herman Zanstra, until 
recently professor of astronomy in the University of 
Amsterdam, for his work on gaseous nebula 
Eddington Medal; Vrot Hans A. Bethe, protessor 
of nuclear physics at Cornell University. for his 
outstanding identification of enerey-generatmg pro 
cesses m Stars 

Mr. J. A. Cuanprcorr, deputy keeper the 
Department of Physics. Seience Museum, South 
Kensington, has been appointed keeper of the 
Soren Libra in suecession to the late Mr. H. 7 
M: W. B. Laeev. assistant keeper 


January ZL. !96l 


has been appointed deputy keeper in the 
of Aeronautics 


Mr. M. A. L. Banks, a managing director of the 
British Petrolewm Co., Ltd., has been appointed a 
member of the Advisory Council on Research and 
Development to the Ministry of Power. The Council 
which advises the Minister on the scientific aspects of 
his statutorv duties, was recently reconstituted and 
its terms of reference amended so as to emphasize 
that its advisory functions cover all aspects of research 
and development concerned with fuel and power 
from the laboratory to industrial application 


THe Industrial Science Achievernent Award ot 
the American Association for the Advancement of 
Science has been awarded to thie Bell Telephone 
Laboratories, Inc... for its achievements m the field 
of universal communication during the year 1960 
Among the work mentioned was: long-distance 
communication by reflecting radio-signals from 
Echo 1, the world’s tirst electronic telephone switching 
system, the optical maser and solid state materials. 


APPLICATIONS are invited by St. John’s Colleg: 
Cambridge, for the Kenneth Craik Research Award, 
which is available for the assistance of persons 
engaged im post yracluate research, preferably in 
physiological psychology The value of the Award 
will be £450 a year. Applications should be sent to 
the Master, St. John’s College, Cambridue. 
reach him not later than April 1, 1%61 


\ New colour magazine. Avowledge, has appeared 
it is intended, by an easy appeal, to give children a 
vlimpse of “the strange variety of things that the 
world has to show’, as the editorial states. There i- 
» South American edition too, and similar editions 
will be forthcoming from other countries ; a cultural 
exchange of articles is planned. The magazine costs 
2x. and appears every Monday (Purnell and Sons, 
Litd., 37 Hertford Street, London, W.1) 


Tue Royal Society has available for loan to fil 
ocieties, educational imstitutions, schools, ete., a 
Ij-mm. sound film in colour which runs for about 
4) min. entitled “South from Chiloé” at a nominal 
service charge of two guineas per showing. ‘This film 
tells the story of the Society's expedition to Southern 
Chile during the period Or tober 1958-February 
1959 which went to study the flora and fauna of this 
little-known region of the world. Requests for hire 
should be addressed to the Assistant Secretary, 
Society, Burlington House, Piecadiliv, London, 


THE Society of Leather Trades’ henmusts is organ 
& On ‘The Technology of Drving 
Fibrous Materials with Particular Reference to 
Leather” during March 23-24. The symposium will 
be held in the Physical Chemistry Department 
University of Cambridge. Further information 
can be obtained from G. H. W. Humphreys, 3 The 
(trove, Radlett, Herts. 


\ sYMPosIUM on “‘Microchemical Techniques” Is 
being organized by the Metropolitan Microchemical 
Society under the sponsorship of the International 
Union of Pure and Applied Chemistry The sym 
posium will be held at the Pennsylvania Stat 
University during August 13-18. Further informa 
tion can be obtained from Mr. Howard J. Francis 
jun.. Pennsalt Chemicals Corporation, P.O 
$388. Philadelphia IS. Pennsvivania 
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NEW RESEARCH LABORATORIES OF HILGER AND WATTS, LTD. 


VINCE the Second World War, the idea conjured 
J up by the expression ‘scientific mestrument has 
It is well known that electronics has invaded 


including thie optical 


changed 
every field of 
tield, but it 1s 
tended to 
only because of the 
this in 


THeasurement, 
realized that 
larger. They 
addition of 
h is 


instruments have 
have 


electronic 


less 


become done sO 


units but 


Dec turn made possible com 


that 


alno 
plexities 
considered 
To take one 
the War was controlled by 
spectrograph, the photographic 
which earried the spectra of some twenty samples 
together with calibration spectra. The 
the lines at the appropruate places was measur d with 
from a 


vould have 


quality of steel durmy 


example, the 


using the large quartz 


plates expose 


blackness of 


nucrophotometer, adinyg galvanometer 


scale Nowadays, 
nay Bess prepared and poured im 12 rain., the 


when a charge of 70 tons of ste | 
Pore tran 
nust have the analysis of a sample im as few moniutes 


AS possibls if he is to have time to take any Tecessary 
The 


takes ip) 


wtion to rectify the wutornat i 
graph or ‘polychromator 


times the space of the equipment previous! 


t hires 
used, 
but it provides an analvsis of as many as thurty 


elements in about 3 min. in a typical case To 
determine the carbon. phosphorus and sulphur im a 
sample, mstruments aren wie that use the vacuun 
uUtra-violet region © spect run 
This 
mstruments 
and Watts, Ltd., to build a new r 
at Camden Town, London, as an 
of their headquarters building ther Simee the 
prehensive damage to the 
homb im 1944. research on instruments for analy 


nbers of 


laborator, 


trend, as Vv as the ris 
Messrs 


h 


required, thas ind wed 


factory 


and kindred purposes has been 


prewd over the faetory and 


does not apply to the research on surveying, 
engineers mstru 


firrn’s Camberwell factory.) 


photogrammetric and 
ments being done at the 

The use of the new building was inaugurated by 
The ceremony 


“ur (Cieorge Thomson on December LS. 
in which 


took the form of visiting the laboratories, 
normal work was in progress, and a luncheon attended 
by some 150 The were drawn from 
unong university physical and chemical departments, 
laboratories, and thy 


guests 


medical and government 
esearch laboratories of industry 

Sir George was introduced by the chairman of the 
Mr. G. A. Whipple. who is the 
master of the Company of Serentitic 
Makers. Mr. Whipple referred to the 
firm, which now has more than 2.0000 employees, an 
associated COMPANY Ut the Unite d States, ane branch 
offices in Canada and Western Crermany He thanked 
the architect (Mr. J. Francis Smith the builders 
Messrs Mullen and and the quantity 
survevor (Mr. D. T. ¢ 

Sir Creorge then propos cl the 
laboratories He 


(Company, present 


growth of the 


Lumsden 

Thompson 
toust of the Company 
spoke of the ‘pure 
to madustry, in that the meods 


for large and complex mstruments, which 


ind the mew 


ich worker's debt 


mstre 
could provide better 
pure Hilver and Watts 


Pwyman proved to industry the 


reliable, encourage d the sev ntifie 


nent firms, which m= tur 


truments for research. 
sas Stich a tien 
ot analysis The 
created made expansion po sible, and its latest tire 
to-day From this, we benefit 
ot the firm and bv the 
in design, which 


prest ie 


demand 


spectroscope 
are maugurating 
by the 
proverment 
given this yvreat firm the 
holds throughout the 
happy to be here to-day 

Menzies the 


been coneerned 


increased SCi 
this has made possible 
enormous 
now world and which we ure 
to celebrate 

firms director of research, 


in his 


: 
) & 
| 
had to b 
ake 
; 
outbuildings. said im his reply that 
\ \ \e 
i Fig. 1. New Researeh Laborat f Hilger and Watts, Lt 
4 


Howe: 


w laboratory 


with the aboratories 


was only 
it Camden Town, 


three 
third of them, this me 
that he had had the 
ontributing little but the expression of his 
nents. This was the result 
e had worked with Sir George Thomson during the 
War, and it was at Sir George 8 imstance that he had 
ome to Hilger Watts to Mr. Frank 
['wvman. Sir George had added with a smile that 
the job Dr. Menzies had fre 
quently overcome difficulties since then by reminding 
himeelf that could not exist When he started 


vith the firm, Te one of the 


building of 
with: the 
pleasure of 
rm 
of having good colleagues 


and succeed 


Was One, SO 


they 


turned smallest roome 
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it had the 
Such 
& satis 


nan outside building into a dark room ; 


advantage that water was laid on already’ 


conditions made him resolve to work for 
his colleagues could 
Now they had it 
toured the labor 
and undertaken 
spectroscopic analysis by emission, X-ray diffraction 
and X-ray fluorescence ; infra-red absorption : 
optical design ; optical 


instruments for the 


factory, attractive where 
work comfortably and effectively. 


After 


torres 


place 


the luncheon, the guests 


saw research being into 


absorption Spectroscopy 
‘ 


control of « herical Processes ; 


electron-spin resonance spectrometry ; and generators 


for ares and sparks XN. J. GoopMan 


SCIENTIFIC RESEARCH IN AUSTRALIA 


SHE twelfth annual report of the Commonwealth 
of Australia and Industrial Research 
overing the year ended June 30, 1960, 


* 


rably from the form of previous vears 


Parliament early im 


ck st ribin 4 


acilitate prese on to 
1960) Budget 
technical 
have been replaced bv a brief account of the 


sitting, chapters 
i 


matters characterizing previous 


and 


important developments during the vear, 
letails are to be 
The 


of published papers, and the member 


separately as a 


report 


published 
search review bulk of the present 
sts of lists 
of the Advisory Couneil, 
finance 

the expenditure of 


State Committees 
741, 
sand £144,600 on crant 
new arrangements with 


ts S62, 1600 wa 
ral researeh sac it ie 
de bois \mong 
niversities are noted support of an investigation 
Department of Zoology, University of Mel 

; of chromosomal inversion on 

with thy 


© 


collaboration 


les m an mves 

cont imuatron of researe h 

ralian National University into agyregation 
md an extended loan to 
Department, Universit, 


i on of protem 
Electrical Kn 
of Tasmania, of the 


rneermg 
differential analyser ck velope al 
Section Construc 


w Soutl 


bv the Mathematical Instruments 
giant radiotelescope at Par Ne 
for the Division of R wliophysi a IN € 


tion of the 

Wales, 

to be complet early im 1961 
Among the 
ar noted in the 

tin lution ot 


pectes 
more important developments of the 
Progress in Research’ are 
preventing the 


chapter 
Tris 
levelopment by irrigation of large areas of potentially 


fertile but intractable soils in the Riverina by usin 
yw concentrations of gypsum in the irrigation water to 
\ study of the 
the tropic 
clieted 
than 
\ new 
matured in a plastic wrappine 
conditions, and 


Pisatin 


nak the s face clays abl 


haract orimtics coat eattle in 


showed 


accurately 


that vain im wer can be pre much 


more from the tvy™ ot coat trom 


wtual reeords of past gain in weight process 
by which cheese is 
} been adapted for 
kind of 

A 


en isolated from 
Brignolles in 


Australian 
‘ ompound, 
wksfoot 


has 


strain of ec 


rTASS introduced from France, 


proved outstandingly prod relive as nt 


aa | ' nwealtl \ Twelfth A 
! ult nt strial Rese 


vinter pastures near Canberra and has persisted well 
under heavy stocking. Up to 90 per cent control of 
rabbits has been achieved with sodium fluoroacetat« 
but its effeetive use de pends on 
of feed 
rabbit Striking 
been obtaimed in 


ising a suitable bait 
intelligent application of accurate knowledge 
and behaviour of the 


nereases in beef production hav 


ing habits 


vrazing trials with a legume mixture m native 
grass country near Cladstone, and further 
ce has been obtained of the primary rnportance 
in determining the mortalits 
wnong new-born lambs. The compounds causing 
certain off-flavours in butter have been identified, 
and most of the conditions under which these flavours 
develop have been re cognized. Research at Crookwell 
has shown that sulphur is an essential constituent ot 
the soil organic matter, and that lack of sulphur often 
limits the build-up of soil fertility under 
improved pastures 
first commercial plant for the 
if fully mechanized Cheddar cheese ha 
und suecessfully operated, and a field experiment in 
North Queensland sugyests that e i of the 
tick ean be greatly improved both by past 
id strategie dipping. Equipment has be 
the difficulty of measuring the 
ture of biscuits in a long conveyor-type oven due t 
of the oven, and 
non-iron effects 


of nutritional factors 


rate of 


trnanufacture 


en mstalled 


Cattle 
ire spelling 
n designed 
a overcome tempera 
the verv limited access to the mteriot 
the method for produemg washable 
in wool fabrics has reached commercial application 
wo new statistical techni jules have been developesd 
for aecurate spatial prediction of rainfall 

box liners have been used to increase 
of four main varieties of 


Polvethviene 
sivnificantly the storage lift 
apples \ 
developed whieh is greatly improving the drving of 
refractory timbers with a saving of 20 per cent in the 
has Thow been 


new pre-steaming procedure has been 


found that suyvar-cane 
consists chiefly of polymerized long-chain aldehydes, 
A study 


has also been made of the waxes coating the tubereule 


of drying with some species It 


WAX as it occurs on the cane 


with lesser amounts of long-chain alcohols 


and diphtheria bacteria. 

Investivations of the hardening of brass have proved 
that alpha brass is ‘ordered’ after slow-cooling treat 
and that the degree of order can be consider 
inereased by isothermal annealing at low 
X-ray methods have been further 
developed for the determination of the structures o! 
applying a high-power X-ra 
data at lo 


ments, 
ably 


temperatures 


large molecules, by 


generator and by collecting intensits 


ot 
On 
| 
opal 
ro 
let 
rep. 
t} Be 
on 
00 
tha ‘ 
bout 
aly 
Univers 
tritnum-la 
| at. the A 
5 
af 
|| 
+ 
il Report of tl 
h Orvanization for 
the Melt Com 
wenlth atit rod Tndustrial R arch Organization 
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Umberumberka 
Lake Corella reductions of as 


tomperatures. In extensive tests at 
Broken Hill) and at 
much as 50 per cent of the normal evaporation have 
been obtained in still conditions by dusting with solid 
but when the wind velocity exceeds 
> inp.h. the saving is very The 
nodel of the ‘Evaporotron’, an instrument designed 
t® yield direct readings of evaporation from natural 
sources on the eddy-flux principle, has been completed 
Fundamental tudy of the phy sies at 


hexadecanol, 
first 


less 


much 


wool has 


STRONTIUM-90 IN HUMAN DIET. 


REPORT by 


contains the 


the Avricultural Research Council 
results for the second year of the 
in the United 
Kingdom which was init ated by its Radiobiologiecal 
Laboratory in 1958*, 


A 
survey of strontium-90 in human diet 
Two types of investigation are 
teseribed : a country-wide survey, which enables thi 
to in the 
be and local 
quantities of strontium-90 


ean ratio of 
liet of the 
Studies in areas 
n the diet are 

The general organization of the country-wick 
imilar to that in 1958, though some additional 
The major effort was devoted 


bulk samples were 


strontiun average 


pop i] thion to asst ssed, 
where the 
I the average 


likelv to excee 
foods were examined 
o mulk; 
from rmulk collected twice 
which handled 

total production 
proprioctary 


analysis 


prepared tor 
each month from some 
than 40 per cent of 
Potatoes, leaf vegetables, 


lepots more 
rains 
infant 
has already 
of strontium-90 in 


chet cereal based 
and tea were also examined It 
eporl d that the quantity 

se appreciably in the early part of 1959 with 

ult that the mean value for the 

in the middk 

er than it had been six months earlier. 
ards, however, the level of 
the 
those 


twelve months 
of the year was 40 per cent 
\fter 
milk 
it 
thus, the 
nean Value for the preceding twelve months changed 
ittle between June and December The 
vide mean values at the end of June and December 
1959 were 11-7 and 12-2 uue./l. 
alcium), respectively, 

It is estimated that the 
to calcein in the average diet of the whole population 
n the United Kingdom during 1959 was 9-0 uue./gm 
and that it did not exceed 15 unc gm. in the diet of 
iny large section of the population. Because of the 
relatively high levels of contamination early in the 
ear, these values are about 50 per cent higher than 
imated for 1958. The estimated level in the 
liet of the population as a whole, however, represents 
ess than one-twentieth of the maximum permissible 
evel recommended by the Medical Research Council 

During the year, investigations were intensified to 
dentify localized where the combination of 
high rainfall and agricultural factors could lead to 
thbnormally high levels of strontium-90 in human 
food. Thirteen individual farms or groups of small 
wijacent farms were examined in wet upland areas 
mn England, Wales, Scotland and Northern Ire 


mn 
purt of the 


; 


lecreased and, lat te 


vear, 


sumilar to observed im 


country 


(9-6 and 


yin 


mean ratio of strontium-90 


those est 


* Agri 


ultural Research Council. Radiobiology Laboratory. Rep 
No. 8 ‘ 


Strontium-90 in Human Diet in the United Kingdom, 1 
(London: H.M. Stationery Office, 1960.) 3s, 
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established the of a transition termperature 
which the 
fibre is strained, and also that fibres of animal tendon 
only slightly above 
temperature the 
browning of stored food by 
bisulphite indicate 


through 


above irreversible change oceurs if wool 
have a“ ransition 
normal blood 
retarding of non-enzymit 
addition of sulphur 
that 
the 
reactions preceding browning 


temperature 
Investigations of 


dioxick or 
the bisulphites may act oxidation of 


carbonyl compounds found im the aldose-amine 


IN THE UNITED KINGDOM, 1959 


are small, and only a fraction of 
produced locally. The 
conclusion 
imum level 


cliet ot 


land hese 
the food consume 
results of these 
to be reached a 
of strontiu 90 which coul 
individual. If it is as ( 
the most hight 


different types 


areas 
1 in therm is 
enalrle 


studies, however, 


to the hy pot le tieal man 
the 
an individual could 
tuminated foods of 
found in. thes 
invest fact, produced u 
widely separated parts of the country), the 
total diet 
which ts tenth of 


recomnmen led by 


iu any 
} 


l 


eon 


sure 
consume 
which have n 


rations (and thie Were’, 


ratio of 
would be 
the 
the 


strontium-90 to calcium im the 
SO uue This valu 
maximum permissible level 
tor 


Medical Research Council 
im eXCess OL hu like 


considerably 
Moreover, it is 


level 


gin one 
in tact 
levels in the diet 
ess than one-third 
for the 


individuals, 1s 


of any 
of the 
population 
Milk continu 
the 
of 
ilar te or | 


one person 


maximum permissible 


of diet whiel 


strontium 


contributes 
however, sin 


foods 
newly formed 


quantities of 

to milk is 
OO 


ratio stro itn calcium im 


ss than, that im many 
concentrat stronfiim 
depends the 
o calcium, rather than on the absolut: 
90 in the total diet, milk 
regarded as giving rise to any specia! 


Sree ion ol 


home on ratio o 


strontium-{ 
quantity f strontium 
should mot be 
hazard, 


Variat 


only sm 


ms in the cormposition of diet usually have 
ill effects on the mean ratio of strontirum-90 
in the total daily intake. The only sub 
stitution in a normal diet which is likely to have a 
significant effect is that of wholemeal bread for white 
bread. The calculations in this report for the average 
d diet are for that containing white bread. The 
of wholemeal bread which 
higher quantity of strontium-90, and 
generally contain added calcium of mineral origin, 
would not, however, increase the ratio of strontium-90 
mixed diet by more than 
increase is less than one-fortieth of 
permissible level for the 


to 


Trine 
substitution contains 


does not 


to calcium in the average 
This 


im 


6 uue 
the 
population 


maxi genera! 
factors can exert considerabl 
strontium-90 


climatic 
on the 
calcium which are absorbed by plants, and hence on 
the possible to make 
quantitative predictions as to the situation in the 
immediate future. There is, however, considerabk 
that strontium-90 which has hitherto been 
released into the atmosphere has already exerted it 
major effect decreasing levels in human diet may 
therefore be expected in the future 


Beeause 


effects quantities of and of 


levels in human diet, it is no 


evidence 


¢ 
in 
| 
» 
4 
t 
rp 
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RESEARCH IN PARASITOLOGY 


imhibits growth after about one generation, whereas 


, ke autumn meeting of the Parasitology Group im their effect on the growth ot Srigen 


of the Institute of Biology was held in the 
Zoology Department of Birkbeck Colleze, London, Antrveide’ changes the pattern of growth from a 
well attended logarithmic form to a linear form Examination ot 
drug-treated cells has revealed an abnormal ratio ot 
ribonueleie acid to deoxyribonucleic acid following 
ethidium treatment ; no such change was observed 


on October he meeting Was very 
and was devoted to five papers under the yvenera!l 
title “Recent Advances in Fields of Parasitological 


Research \ short discussion followed each paper 
was taken after ‘“Antrycide’ treatment A more detatled inves 


During the morning session the chair 
tivation of the effeets of these two compounds has 


by Dr. Ann Bishop. The first paper, given by Mr 
Bernard Weitz (Lister Institute, Elstree), was on shown that ethidium rapidly imhibits the svnthes: 
Pry panosomiasis Mr. Weitz pointed out that of deoxyribonucleic acid, but permits the synthesi- 
eradication of the disease depends on the control ot of ribonueleie acid and protem to comtimite for 
the veetor or the elimination of the reservoir hosts limited time: antrycide, 
Glossina ean be controlled by bush clearing and, mor ally inhibits the incorporation of purines mto mut lene 
recently, by the criti al use of insecticides. Eradica acid. but does not inhibit the net synthesis ot nuclei 
on of the inseet by the sterilization of males by acid so long as the organisms are able to synthesize 
radiation ts not practicable at present Destruc purines This action of “Antrye ide’ is associated wit! 
tion of game removes the source of food of the vector the pyrimidine portion of the molecule. Examination 
Con-¢ of an ‘Antrycide’-resistant strain of NS. whict 
has been developed i vitro, suggests that resistane 


on the other hand, 


and the parasite reservoir simultaneously. 
ideration of the feeding habits of Glossina might 
permit the partial destruetion of game, resulting in 
Animals which are frequently or with a change in the affinity of eytoplasimic nucle 
The possible nature of resistances 


is not asso iated with a change im ct Il rmeability 


starvation of the tly 
bitten by Glossina are usually tolerant to artificial protein for the drug 

infection, and, conversely, those which are mire was briefly discussed 
juently fed on by the msect develop a parasitemia The afternoon session, under the chairmanship o 
and die more rapidly On the other hand, it is Dr. E. L. Taylor, opened with a paper by Dr. ¢ 
difficult to understand how animals which are seldom Kllenby (Department of Zoology, King’s Colleu 
or never bitten by tsetse becorne frequently infeeted Neweastle) on “Plant Nematology”. Dr. Ellenby 
inless by some other method of transmission It i confined his remarks almost entirely to the cyst 
not clear whence the infeetion in the fly ts derived forming eelworms of the genera Heterodera and Melon 
Immunity of animals can b assessed by a number 
of tests, but the specificity or sensitivity of the not only from the plants but also from the nematode 
tilable serological techniques has led to contusimy themselves, and their influence on nematodes an 
was recently used plants respectively. Among the 
, bacteria and vat 


yne and considered aspects related to secretion 


econelusions. The respiration test pomts ment 


easure the immune response of apparently were the secretions from 


ant breeds of catth Recent attempts to and non-host plants, the suppressant 


eatigate the rome pattern ot try 
that soluble antigens, released in the blood marivold (Tagetes), hatching tacts meluding 
and that of Schreiber), and the influence of 


worm populations of diffusates from the roots 
owed 
dl laboratory animals, own work 


eam of imtect 
nematodes on plant vrowth., trap formation m fiinmy 


Laboratory animals immunized w ith these 
infeetion and gall formation in the host plants (iall formation 
were then outlmed and this led to a 


‘Lion 
oluble antigens are protected agaimst 
Other antigens are released on mechanical disintegra ind specificity 
on of the trypanosomes The occurrence of these consideration of 
vex determination were discussed in the light of reeent 


‘Tesist ane Finally. sex ratio and 


mitivens has been contirmed m the natural diseust 
Drugs are an important means ol control of the work on the possibilits of sex reversal in a species of 
lixease but eannot be considered as @ permanent Veloidogyie 

The second paper was given by Dr. C. A. Wright 
British Museum, Natural History) under the 
methods of control Malacology”’. Development of recent work « 

This was followed by a paper by Dr. B. A. Newton — identity of intermediate hosts of trematod 
Department of Biochemistry, Cambridge) on “The medical and veterinary importance has shown 


The lox al radication ot the disease must 


lepend on concerted action by the use of all available 


Mode of Action of Quaternary, Anunonmimn Trypano existence of a greater degree of host restriction at 
cides The early work of Lock (1950) and Ormerod — the mollusean stage of the life-evle than was formerls 
(1951, 1952) on the mode of action of ethidium necepted This has led to the idea of a paralle! 
hromide and ‘Antrveide’ indicated that these com evolution between trematod 
pounds differed narkedly from the older type of mollusean hosts, and has emphasized the importan 
trypanocidal drug (for example, trivalent pheny! of infra-specifie taxonomy, often at the population 
Cyto level, in the study of the hosts Originally th: 


Species and = the 


arsenoxides, stilbamidine and acriflavine) 
led Ormerod to suggest that both taxonomy of molluses was based on shell characte 
now known to be ’ 
the naming of 
Later workers used 


hemical studies 
ompounds act in a similar manner by combining alone, characters which ar 
with, and inactivating, cytoplasmic ribonucleoprotein variable, and the result was 
Stimulated by these observations, work has been numbers of redundant ‘species’ 
arried out on the action of ethidium bromide and the radule of gastropods as a further aid to identifica 
Antrycide’ on the trypanosomid flagellate, Strigo tion, but, here again, insufficient attention was giver 
nonas oncopelti, growing in a@ chemi ally defined to individual variations. The study of anatomica 


edium. It has been found that these two drugs differ characters, particularly of the genital system, las 


i 
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re ‘ Rate 
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been developed relatively recently and, 
provided useful taxonomic 


However, the plasticity of muscular structures and 


cases, has 


the effects on them of diff it methods of fixation, 


and ditt 


rer 
due to the maturity 

ireful interpretation 
Work is at present 
mpts t ipplement the me 


I 
rimination§ by 


aiso rences 


animal, necessitat very ¢ 


these anatomical directs 


towards atte rphologice 
ria for 
‘acters, and the application of techniq 
of mucus, eleetroph 


species cise biochemical 
ich as 
of 


on 


paper chromatography 
blood prot 
tissue acts is beginning to provide a sounder basis 
the 


Oresis 


ins and systematic serology based 


for the systen molluscan intermediate 


atics ol 
hosts of trematodes 

The last paper of the meeting was by Dr. C. Horton 

Houghton Po 
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Control A short 
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paper was a discussion 
ot and the problems 


NATURE 


information. 


198 


thi 
over extended 
of 
nt 


ur a tenella; 


sed, 


veloping adruy re 


irs when the 
is 


sistance 
Is ¢ 
rio . to low and therapeutic concentrations 

The reactions of differe 
the differene 


irug, were considered 


ti-cocciciial compounds. 


ne species, as well as 
coeeidial dru including 
thamine, 
ils ond 
Che 
certain sulphonamides on schu 
ticular, the see 
with the 


tok 


WOPrK 


action of 
in par 


mad gener his stag 


tion, ASSO 
role 
This 
Finally, t 


considered. 


in th timulatio stance 
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NATURAL RUBBER RESEARCH 


Natural Rubber Research Conference, held 
| in Kuala Lumpur during September 26-October 
1, Was spons red by the Rubber Research Institute 
of Malaya and the Government of the Federation of 
Malava More than 280 scientists from 24 countries 
and all five continents attended, and consi lered some 
7H research papers, making this by far the largest 
gathering ever to discuss research on the production 
ind utilization of natural rubber. 

As in the of other industries based on natural 
products, the range of research sponsored by the 
natural rubber industry is exceedingly wide, and the 
were many scientifie dis- 
eiplines. Thus, the topics discussed ranged from the 
“ole of trace elements in the nutrition of the Hevea 
tree, to biochemical and biophysical investigations of 
latex, and to the design of rubber components in 
structural engineering 

During the 
from three distingui 
man, Prof. James Bonner 


case 


papers representative of 


heard lectures 
Prof. G. E. Black 
and Prof. G. Gee. 


the conference 


hed guests : 


veck, 


Biological Studies of the Rubber Tree 

Prof. Blackman spoke on “The Stimulation of 
Latex-Flow by Plant-growth Regulators”. In tracing 
development of successful vield 
stimulant u hich inerease the flow of latex 

er tapping. he showed how this had been dependent 
researe h into the ot 
It had been estimated that 
several million pounds worth of additional rubber 
{in Malaya during the past 
imulants. Prof. Blackman 

there much to be learnt 
nechanism of the yield stimulation 
mted to the 
of active work. 


the history of the 
W 

fundame | activities 
nbstances 

been produe four 
of these st 
was still 
as other papers pre con- 
d, this is the subject 
such matters as the formula 

their application to the 

the 

f yield stimulation was prov ided by a 
obtained by 


obtarne d 


response 


new aspect 


eport that vi ld inereases may also be 
“antibiotic treatments 
1 stimulation is the 


methods which 


‘than yiel 


tappimg 


Of no less nu iportancs 


levelopment f imtemsive 


the 


riments 


permait exploitation of older trees 
Expr in progress to determine th 
Optimum combinations of tapping stems and vield 
stimulation techniques to give the highest possibk 
vield throughout the life of the rubber tree 
Several papers considered various aspects of th 

breeding and selection work which has always found 
& prominent in the programmes of rubber 
research organizations. The varieties 
being planted are capable of giving at least four times 
the vield of the unselected material used in the early 
years of the century. It is believed, however, that 
all the high-vielding Eastern varieties are susceptibl 
to the South 


the fungus 


are how 


place 


newer now 


American leaf blight disease caused by 
Dothidella ulei A number of speakers 
directed to the potential threat of this 
disease to the rubber-growing of Africa and 
Asia, and called for closer international co-operation 
in the development of high-vielding resistant. varieties 
In the of any suitable method of true 
vegetative propagation, /Zerea clones are still multi 
plied by bud-grafting on to seedling rootstocks \ 
procedure was described for bud-grafting seedlings 
considerably younger than those used at present, and 
an account was given of the successful rooting, under 
spray, of leafy euttings of a number of im 
portant //erea clones of these 
now techniques remains to be but the 
rooted e an important 
of uniform material for experiments, 


attention 
areas 


absence 


The commercial value 
evaluated, 
ittings are already providin 
such as 
Meanwhile, techniques 
is have been de veloped to give a 

el picture of the effeets of 
growth and the variation in the pattern of growth in 
different 
In rubber, the standard method 
of deciding fertilizer requirements has al 
by long-term field experiments. It now 
analysis may offer an i 
thod. This » piones 
nam, is now being vigorously p 
As defici 
more attention is being paid to th inor es. It 
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adequate on the wemne rally soils of the humid 
Magnesiurn is as important as potassium, and 
deficiencies in other elements are known to 
These may affect, and even 
measurement of response to the three 


poor 
tropics 
several 
occur factors greatly 
invalidate, 
tnain elements 

The tree is now, more than ever, regarded as a 
part of a complex ecological system, and several 
papers described the marked effects of different cover 
The beneficial effects of 
creeping particularly emphasized 
Despite the large volume of present work on chemical 


species on tree growth. 


legumes were 

weed control, there was only a single paper on this 

subject 
In the 


centred on the 


and diseases, interest 
which can cause very 
serious One of the 


difficulties of the plant pathologist in this field was 


sessions on pests 


diseases, 


root 


losses to the rubber yvrower 
illustrated by a paper which showed that the usually 
accepted name tor the pathogen of the common 
white root Hevea, Fomes liqnosus, 


open to grave objection on taxonome gro inds 


wis 
The 
potential hazards of the mvasion of the cut surfaces 
ot stumps by the time of 
replanting, were emphasized, and it was shown that 
could greatly 
toll of root disease in rubber plantings 


disease ol 


wind-borne spores, at 


simple and procedures 
reduce the 
Closely related to this problem is the study of factors 
affecting the rate of decay of rubber stumps and the 
the removal ot this 
The possible role ot 


was 


role of biological agencies in 


potential source of disease. 
fungicides in the control of root disease also 
discussed. 

Fundamental work on the raw material of 
natural rubber industry, Hevea latex, 


represented at the conference. Latex is verv far from 


the 
was well 
suspension of rubber particles in a 


being a simple 
It contains a bewildering array of 


watery medium. 
other particles which are under active investigation, 
the 
THICTOSCOPpY 


in which made of electron 
advanced forms of light and the ultra- 
eentrifuge. Workers in this field now appear to be 
wreed in regarding latex as a cytoplasmic fluid, and, 
us these studies develop, it 
whether the parti les which aecce the hydro- 


use roscope, 


will be interesting to see 


vessels have exact analogues among 


earbon in latex 
the known components ol other plant cells, or whether 
they represent hitherto unknown entities. 

It is now established that the process of rubber 
formation occurs WW ithin this compiex 85 Stem and it 
experime ntally, even after 

An elegant 
u which the acetate me lecule is 

Hevea latex 

Prof. Bonner 
oceas of rubber 
out suggestions for future 
: unsolved problen f the subject. 

The b erie omp!| f is, of 
wecompanied 1 diversity 
The conference review ‘ ‘ogr in the study 

many subs ces i np rubber 
on the 

gathered momentum im recent 
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has left the 


Tay 
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review of the whol 
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The subject Is a complex one, 
lively during the 
It appears to be agreed, however, that 


effects which result. 
and it 
eonterence. 


gave rise to discussions 
contamination of the latex begins within the eut ends 
of the latex vessels themselves and is reinforced at 
various stages in collection and processing. Measures 
to control it are already in widespread use and 
inprovements are constantly being sought 


Chem'stry and Technology of Rubber Preparation 


Knowledge of the structure of the rubber molecule 
itself is still advancing, and new information is being 
obtained by the use of the electron microscope and 
light-seattering New data 
presented on the variety of reactions which the 
hydrocarbon can undergo. 
turned to advantage to produce modified 
such as the graft polymers. On the other 
also leads to the troublesome spontaneous change in 
properties known as storage hardening The 
a successful method for 


techniques. were also 
This reactivitv has been 
rubbers, 
hand, it 


con 
ference heard an account of 
hardening based on a new 
due to the 


the mbibition of 
theory that 
aldehyde groups. 

The bulk of the industry's revenue is still earned 
by sheet, crepe and other dry rubber. 
Investigations were reported which should help the 
producer to avoid defects which his 
rubber when it is judged by the almost universal 
method of visual classification There 
reports of work aimed at preparmg dry rubber in 
novel forms which would be graded by technological 
properties rather than by appearance 

Concerning special dry rubbers, the 
heard of the increased interest in ‘superior processing’ 
which have improved extrusion 
characteristics. Several papers showed that new 
advantages and uses are being found and that, with 
this spur, new low-cost methods of imparting superior 
processing properties are being discovered. None of 
the rubbers produced by these alternative techniques 
the all-round advantages of standard 
superior processing rubber, but they promis 
for applications where the use of the standard 


storage 


this change is presence ot 


forms of 
down-grade 


were also 


conference 


rubbers, greatly 


posse 


show 


product would be uneconomic. 

he search and developm«e mt «arm encouraging 
applications of rubber in many fields. In the textile 
industry, natural rubber latex is now being 
ngly in the manufacture of non-woven fabries 
New design me 


new 


used 
imcreas 
and im carpet 
enabling engineers to employ rubber components 
with the of confidence as those of the 
older structural wast is 

giving road engineers a more detailes j ure of the 


backings. thods are 
same degre: 
materials. also 


practical benefits to be gained by imeorporating 
various types of rubber into bituminous road-binders 
Testing methods for quality and processability of 

were described, together with 


properties 


latex conce nitrate 
lonal 
sul ject 


influences on latex foam 


of skim rubber, the by-product o 


concentrate factory, the conference hear 


g methods could affect 


the treatment and utilizat 


ifs } rope 


ethod 


on of tactor vent 
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al o di cussed 
Fu ally, in his address, * New Methods of Ela 
their Impact on Natura R 
into the open the que 


bac kground to many ot the 


Synthesis and 
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had formed the 
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when produced by the most economical means, meet 
the challenge of the new synthet *”° Prof. Gee's 
“Ves provided the natural rubber 
continued and its fundamental 
and technical development in the right 
directions. He showed that no single elastomer ts 
supreme in all and that each of then 

including natural rubber, can hold its place in the 
He also deseribed the 
obtained by blending natural 
and how the presence of the 


ics 
answer 

industry 
res 


was 
intensified 


re sper ts 
expanding market striking 
results which may be 
and synthetic rubbers 
reactive groups influences this blending. 


ELEVENTH GENERAL CONFERENCE OF 


URE 
There can be little doubt as to the the 
conference in bringing current ideas on natural rubber 
research into sharper focus and in stimulating new 
approaches to the many problems raised, The pro 
ceedings of the conference are to be publishe d early 
in 1961. and those wishing to obtain copies should 
write to the Director, Rubber Ke search Institute of 
Malaya, P.O. Box 150, Kuala Lumpur, Malaya. 
S. G. BoaTtTMAN 
BOLTON 
S. GALE 
G. J. Mom 


SUCCESS ot 


WEIGHTS 


AND MEASURES 


FTHE eleventh General Conference of Weights and 
| Measures was held in Paris during October 11-20 
mn anship of M 
Thirty-two we©re 

represent dat the Conference, which held 
19 Avenue Kléber, in the former Hotel Majest 1 
taken over by Ministere des Affaires Etrangéres 
for use partly as offices an | partly as a meeting place 
One 


Barrillon, president of 
States 


under the cha 
the Academy of Serences 
was at 
TLOW 
the 
for national and international conferences. 
epoch-making scientific decision was taken, namely, 
to re-define the metre 
standard, the wave-length of light, thus deposing the 
platinum iridium metre bar —the International Proto 
type Metre the it has held in the 
tield of le measurements simece Three 
financial resolutions 


in terms of a natural atomic 


from 
very 
portant administrative and 
were passed which are crucial to the future develop- 
efficiency of the and 
organization Before dealing these 
decisions and with an unfinished effort of the 
to modernize the internat ional treaty on 
hority is founded, it to 
f the history and development 


measures 
and other 


and weights 


with 


ference 
which 
vive a brief outline 
of the whole organization 

International co-operation in scientific metrology 
depends on the Convention du Métre, a treaty signed 


its a would iM well 


the plenipotentiaries of seventeen sov- 
An agreement was 
maintain, at jom\t 
known 


in Paris by 
ereign States on May 20, 1875. 
thereby made and 
expense, & central laboratory and office, 
the Bureau International des Poids et Mesures, with 
the primary of maintaining, improving and 
extending the use of the metric system. The treaty 
which the United Kingdom joined in 
1884, now represents thirtv-eight States (Argent 
Australia, Austria, Belgium, Brazil, Bulgaria, Canada, 
Chil , Czechoslovak a. Denmark, Dominican Republie, 
Finland, France, Germany, Hungary, India, Indonesia, 
Ireland, Italy, Japan, Korea, Mexico, 
Norway, Poland, Po gal, Rumania, Spa 
Switzerland, Thailand Turkey, the 1 
the United Uruguay, the 
gucla and Yugoslavia 

October 
authority of the Genera 
and Measures, constit ited 
ated by the 
meeting every SIX years, with the 
Committee of Weights 
body of 


to establish 


ais 


duties 


organization, 


ima, 


States, 


(Indonesia 
It aet 


Conference 


by 


of the 


Governments 


national 


‘ ted executive 


from a different State) meeting two years 


This Committee administers the scientific and financial 


every 


affairs of the Bureau International in between general 
conferences, drafts re commendations relating to units 
and standards of measurement with the help now of 
SIX expert adivisory committees and acts as a steermy 
agency during General Conterences. 

The Convention was revised on October 6, 1921, 
to extend the work the Bureau Inter 
des Poids et Mesures to the standards of 

and photometry Up to that date the 
International, of the Inter- 
Kilogramme, 


mainly ot 
national 

eleetricity 
Bureau custodian 
national Prototypes of the Metre 
in its laboratory work with the 


iis 
and 
was chietly concerned 
maintenance, by means of pr riodical comparisons, of 
the various national copies of these prototypes issued 
to the member-States in 1889 and aft rwards. The 
derived standards of (or capacity), density 
and atmospheric pressure naturally came within the 


volume 


responsib lities of the Bureau International; and, as 
the length of a material standard Is dependent on its 
temperature, a practical scale of temperature was 
rnaintarmed As a const quence of the 1921 revision, 
high-class electrical and photometric equipment Was 
installed the Bureau International for periodic 
intercomparisons ot ot 
standard Weston cells and standard lamps sent im 
In this way, just as for 


at 
groups standard resistors, 
by the nat ional laboratories. 
the Tua ional metres and kilogrammes, the 
of the electrical and photometru standards main 
tained by the various countries 1s readily checked, 
from the general 


identified and 


divergences 
are 


individual 


which 


and any 
average 

reported. 

During 

applications ot 


are unusual 


of 


ionizing radia- 


the 
radioactivity 
im thie entific, medical 
fields has eats an urgent need for a central stan 

labors ( \ 0 the basic metrology ot 
ionizing re and to the standards 
and mes techniques dev loped im the national 
and her specialized In 1958 the 


its expert 


recent years rapid development 
and the 
tions and technological 
worn Ot 


tions correlate 


hed 
radiations which 
Inter 


laboratory and equip- 


laboratories 
International Cormuiuttes establ 

advisory committee for the 1onizing 
Is for a new Bureau 


au 
Mesur 


general plan of the work to be 


} 
has produce propos 


national des 

ther with a 
and the staff required 
embody th proposals 
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Loge 
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a a 
3 
= 
Bs 
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increasing the stalt 


others for: (1) 


equipme nt im exeting 


umuttee, with 
modernizing the 
he Bureau Int 


hich the total annual subvention for mamtenance 


Bec TION 


rnational; (2) changing the rule 


International is apportioned among 
All these recommendations wert 
and the ¢ thereby 


f the Bureau 
the member-States 
unanimously adopted onferem 

ved : 
he creation i “ction at 


metrology 


tional 


on a 

an Overall cost mot 
about £210,000) 
4) The raising ol the total ann al 
the member-States trom t present 
100,000 gold frances (£47,000) to 


£105,000). 


nude jointly by 
frorure ot about 
gold frances {about 


ile 


rhe the 
Bureau International, which has hitherto had to work 
imposed by a much too narrowly 
should be bett to fulfil its 
onal standards laboratory 
this 


intentions of decisions are that 


limits 
budget, 


supra-nat 
with 


ithim 
stricted able 
function 4 


ma to prov ict it 


fronds for 
rnost 


l'o enal the B 


to, as 


the ion 


reau International 
early as po ible the new section on zing 
radiations, the Ford F 
of 32.500 dollars to cover the period mtervenmne until 
the new funds voted by the Conference become pay- 
ible by the nuary 1, 1962. The 
National Research Council of tem 
porarily seconded to the Bureau 
«. Garrett, head ot the Tonizing-Raciations Section 
Applied Physi who will take 
charge ot the mew section during this peri d 
His duties will include detailed planning of the 
nizing-radiations laboratory and the orderimg of tts 
equipment ; he will also advise the director of the 
Sureau International des Poids et Mesures on the 
staff for the new 


oundation has mad 


member-States on 
Canada has 
International Int 


of its Division ol 


lection and appoimtment of 
2ection 

Despite its } artial revision m 1921, the Convention 
iu Métre retains many clauses, suited both serentifie 
nineteenth-century cirevu 
hinder ad yptation of the 
changing comp! 
and 


and politically to 
which tend to 
rapidly 
needs of metrology 
ships in the twenti th century 
a special of the Int rnational Comiunit tee 
had been working om the draft of a revised treaty 
since the last Conference m 1954 and this draft had 

rments for comment some onths 
to settle, but it 


that 


ally 


tances, 
orgamization to the and x 


international 
Accordingly, 


seremt 


relation 


been sent to Cove 


The smentitic clauses were casy 
ing the eleventh Conferem 
mo } of securing immediate and 


approval of the political and adminis 


Otis 


trative claus of a modernized treaty by the variou 


satier was left to proceed by 
the 
lengths 


rie des 
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reproducibility of the new optical metre to about 
1 part in 100 millions, and there are yood expectations 
Recent experimental 
ouncil (Ottawa) and 


Washington) 


of improving on this very soon 

work at the National Research ‘ 
the National Bureau of Standards 
indicates that continuity of the 
aintained to the accuracy \ 
nted by the separation, at 0 ¢ 
prototype platinum 
Moreover, 
anystrom unit \.) 


unit metre distance 


th which it was 
, of two parallel 


represe 
defining lines engraved on the 
iridium bar, namely, 1 part m $ rmilhon 
according to the new definition, the a 
metre exact ly 


becomes equal to 10 
It is interesting to digress here by not 
We hts and Measures Bill TLow before 
proposes to define the yard as equ il to O-9144 metre 
exactly Phe 
by the National Physical Laboratory 
national laboratories) for non-metme measure- 
ments ot th in science and technology‘. If the 
Bill is acted, the yard Britain 
be effectively based on the new prumary 

ndopted relation 


ng that the 
Parliament 
has aire been adopted 
other 


same value 


and tive 


for all purposes m 
will theretore 
wave-length standard through the 
ship with the metre 

\mony other serent ihe resolutions adopted by the 
are the following relating to units and 


Conference 


standards of measurement 

(1) Ratification of the 
second of time’, with a rider urg 
other laboratories to proceed as im tively as possible 
with the 


atomue frequency 


improved astronomical 


ny standards and 


work to establish a second based on an 
standard. 

»”) Provisional retention of the 

metric system® for use in physics until the results of 

gravity now in 


Potsdam wgravi 


absolute determinations of 
vress are made known. 

3) Approval of a detail d list of the international 
system of units’ (designation SJ) founded on six 
basic units (metre, kilogram, second, ampere, degree 


certam 


Kely im and cande la) 

(4) Approval of a new iraft of the International 
Temperature Seale (1948)*, henceforth to be known 
as the International Practical Scale of Ternperatiur 
(1048) 

(5) Inviting the International Conunittes to study, 
and if possible resolve, the confusing situation due to 
the difference of 28 parts im a million between the 
cubie decimetre and the litre 

The eleventh General Conference was by far the 
most interesting and stimulating of the three Con 
ferences held since the end of the Second World War 
Besides giving official recognition to a fundamental 
change in the definition of the very 
dificult administrative and financial questions were 
resolved in such a way as should eng: nder a new look 


metre, Some 


for mternation il scientific metrology during the next 
This 
director of the 
led the United 


Conference 


irticle is published by ission of the 
National Phvsical Laboratory, whe 
Kingdom delegation at the eleventl 
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| 
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1 
\ 
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ther 
delegations, 
neyotiation through d 
The fundamental s es in the 
vwlopted by the Cont 1952) at 
equal to 1,650,763-73 s V2, M ee 
ray line (6058 <A., +3 
' > emitted by the krypton atom of mass Sh * Bart H., Nature, 180, 135% 
* Nature, 183, 80 (1959) 
A lation. recommended in October “be 
ree his | wor rheied n Pr ¢ 25 (1058 
1960 by the International Committeo, isan Engelhard G. W. and Laby, T. H., “Tables of P sud Cheauioal 
t-cathe lischarg n "ty 17 (Longmans, 19 
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f nitrogen (ab 63° K.). The specification of the 


January 1961 


NATURE 


DOMESTIC FOOD CONSUMPTION AND EXPENDITURE IN BRITAIN 


Food Survey Committee for 1958 is the ninth 
in the series of surveys, begun in 1950, of food con 
sumption and expenditure on food in private house 
holds in the United Kingdom*. During 1958, 
8,611 reeords were compiled from 827 polling districts 
in England, Wales and Seotland. The survey 
methods remained unchanged. Information 
collected on all foods purchased or brought into the 
household during one week, but, as before, soft drinks, 
sweets, 1ee-cream and snacks were not included, and 
full details of taken from home not 
obtained ; an allowance has made for 
when the nutritive value of the diet is 
Records are no longer sought 


recently issued annual report of the National 


meals away 


been these 
assessed. 


larder 
stocks, these being largely unnecessary for the low 


of changes of 


income groups in which daily shopping is traditional 
In the higher-income groups bulk purchasing of some 
items 1s more frequent, and a large number of hous« 
holds would have to be surveyed to obtain a statist ic 
ally correct record. 

While the survey is thus incomplete on the food 
consumption side, it provides much valuable infornia 
tion on the expenditure on food and eating habits 
of the community, set out in a series of well-presented 
tables which enable the expenditure on many 
of foods by families 
tion and location to be compared. 

For Britain as a whole, weekly expenditure on food 
allowances for free and home 
Id. per head per week in 1957 to 24s. 4 
This small increase is attributed to high: 
seasonal prices. Since 1954, when rationing ceased, 
the percentage rise in expenditure on food has 
nereased year by year. The report notes that “the 
average calorie intake of the population has reached 
such a kevel that there is little 
of pure hases exce pt through improve 


differing in social class, cor 


with vyrown too 
rose from 29s 


in 1958. 


for increases in 
the quantun 
ments in quality, service, processing and packing 01 
through increased wastage’. 

Little change has occurred since 1954 in expenditure 
on the broad food but 


there has been a significant increase 


groups, within these groups 
in purchases oat 
processed foods such as cakes and bisenits and certain 


and fruit 


kinds of proce ssxxl meat, fish, vegetables 
butter 


fall, 
has 


contimues to rise and 
The steady 
halted 


The consumption of 
that of margarine to deereas 


expenditure on bread and show 


Ministry 


in al 


WO ¢ 
played 
n Ind 
ipport 
1460 
About 13-5 
iabitants are 


slight rise, mainly due to the prurcharse of deares 
types of bread. 

On the average there has been little « hange im the 
nutritive value of the average British diet since 1954 
When compared with the allowances recommended 
by the British Medical Association, it is found to be 
satistactory. Supplhe 5 of nearly all the nutrients are, 
however, greater in the higher- than in the lower 
In the latter, supplies of protem arr 
sritish Medical 


for households, with total incomes 


income groups. 
lower than the 
mended allowancs 
than 
may be somewhat short of tron. 
indicating that these deficiencies affect the 
of the groups in question. 

\ chapter on geographical differences 
chasing contains some interesting information. 
example, in Seotland expenditure on 
biscuits was 36 per cent more than the average, and 
that on flour 40 per cent than the average 
Welsh households spent 30 per cent more than the 
more on butter and 


Association’s recom 
week, and old-age 
No data are availabk 
health 


ot less 2508. a pensioners 


in food pur 
For 
eakes and 


less 


average on fiour, 60° per cent 

12 per cent less on cakes and biscuits. 

pecial studies were included in the 

urvey. COne deals with the effect on the house 

{diet of the housewife’s employment, which causes 
re in the whole pattern of eating habits with 

taken away from horn 


becaune 


Iwo mew 


LOSS ¢ 
ho 


char 


cals end snacks 

of this study 

ty in obtaining information about 

side meals, and elaborate statistical treatment 
cely arranted The second special study was 


h the food consumption of households 


were 
out 
Was 


th ad 
with no other 
collected 

than the 
in protein and calcium 


dependent on ony wage-carner, 
and here thie 
The diets 

nutritive value, particularly 
large r 


information was disturbing 


in general kk average in 


farnilies so depe ndent, 
ium and riboflavin. 


eontent., and, in the 
n cal 


whok 


re was also a deficrency 
the piet 


families check 


is On the satisfactory, the 
complaceney. In 
more childre 
less than the British Medical 
mended allowances, and when 
children the diet falls short 

et to prote n but 
riboflavin 


i two aduits and two or 


resp 
ul and 
these figures are an average 


that 


this 


E 
if 
J 
\ 
dat! 
mats house hold ‘ 4 
there are four or 2 
of the allowance not 
also in calorie val 
eontent. The fact tha 
tics for large families of all income groups means i! ‘9 
of Acricultare, Fisheries and Food. Domeatie Fo consumption in the lower-incor in 
Cons EX pendit Annual Re t of the National category far less than th average for the whole 
ood Survey Committ Pp. London: HLM. Stat r 
Office. 1064 lOe net of households sury yer Doucuts 
IMMUNIZATION IN INDIA 
ie cle th pos ibl Diphithe AL co h aril il CUblise 
by wide-scale im widespread morbidit n these a 
an 41, No. lL; Novem m 2.000 and 5.000 admission 
eae every ar to h tals in cities has Caleutta and 2 
fe idiaas 408 million Bombay, and no fewer than 84 per eent of the ca 
ae. u en of 4 and under: ire Children between 2 and 10 years of age, while 1] “ 
coe: about 25 per cent are between 5 and 15 vears old per cent are infant In iwations have shown tha it 


LOS 


that of the new-born) is an it 
rural India Whooping 
causes much suffering but also many 


portant cause of death im 
cough not only 
leaths from secondary 

In 1959, the twelfth the World Health 
Organization Regional Committee for South-East 
ithe routine vaccination of children 
st all three diseases. The 
India hitherto 


necessary 


complications 


session of 


Asia recommend 
mayor obstac le to th 
difficulty of 
local production is 


eourse in has been the 


obtaimming the Vaccines ; 


nadequate and the cost of umporting them prohibitive 


It has 


therefore been decided to expand their local 


manufacture with help from the World Health 
Organization and Unicef as a preliminary to a 

intry-wide iminunization campaign agaist these 
three diseases. 


A pilot unit for the production of the vaccines will 
be set up at the Central Research Institute, Kausali 
\s soon as practical methods of preparation have 
wen worked standardized and tested, other 
laboratories will be encouraged to adopt the approved 
ethods and start production so that the entire needs 


out. 
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At the same 


‘ price miological information on the diseases will 


s and used 


of the « ountry can be met Step by step. 
time, 


be collected from both rural and urban area 


to plan a practical and economical immunization 
proyvramime for the whole eountry The vaccines will 
be manufactured at Kausali in accordance with 


World Health 


Organiza 


reconunended by the 
from that 
Equipment, 
country, 


procedures 
Organization, and a consultant 
the 

available in the 


assigned to 
apart from that already 
vill be supplied by Unieef. 
, the 


present in Australia studying vaccine produc 


tion will be project. 


Iwo workers from Kausali Institute are at 
tion and 
including the production of triple 
vaccine against diphtheria, whooping cough and 
tetanus. On their return to India they will work 
with the staff of the special vaccine production unit 
Another worker from the Institute will be trained 
overseas at a later date. It is expected that the 
Institute will be able to produce 4,000,000 ml. of 
vaccine a year to begin with, and within three years 


vear 


imumnunology 


will reach the target of 7,000,000 mi. a 


By Drs. SOHRAB A. E. HAKIM, VALERIE MUOVIC and JAMES WALKER 


VLAUCOMA, suddenly affecting numbers of 
J people and associated with dropsy 


sporadically in 


{ epic rile 
has oce India oom 


and these epidemics were eventually 


dropey'), irred 


epidemue form, 


traced! to the contamination of cooking oils with the 
eed-oil of the common vellow poppy, 
] jommone mericana Sines epidemic ola 


India was caused by «a plant poison, it Was stugyested 


that endemic (primary ) vlaucoma of 


in other parts of the world, might 
Endemie glaneoma, 
centuries, is o7 


has 


etiology, oceurrimg 


ilso result from some toxie cause 


empirically recognized for 


major causes of blindness, and Duke 
repeatedly emphasized that, im spite of extensive 
researches, its basic cause, mechanist and radical 


treatment remam unknown. Glaucoma is svmpton 


less durimg the reater part of its 


ent, and im its early fages merely 
increase in the normal range of fluetuation in the 
ii tension of the eve Only later is the tension 
accompanied by progr 


PSSIVE, 


permanently raised, 


perhaps independent, degeneration of the drainage 


echanism and nervous strueture of the eve‘ In 
nite of facilities for early detection and medical and 
rgical treatment available in advan 1 count 


ch as the United Kingdom, nearly 60 per 
total blinding 


contains the 


lkal al wn and likly lro 
nari we hay described ¢ wher 
1 mve ition of the biologieal oft ar mor 
land of sanwuit wit In i i 
f experimental mcoma and dropsy was d 
ind both these eardinal f the 
lise were rey duced in animals for the tit 
Sanguinarine, a pure alkaloid, was thus the first 
known naturally oceurring substance successfully 


and study of 


prodnetion 


tool for the 


National Institute for Medical Research, Mill Hill, London, N.W.7 


experimental glaucoma.  Fye-tension-raising proper 
! 


ties were, however, not restricted to sanguinarine 


ind to argemone oil Tests on a if 


rabbits established that 
and oilsor watery extrac 


rroup 
the closely related alkaloid 
ts of seven other 
These 
investigate in 


tension of a number o 


chelerythrine, 


Poppy 


ours led 


species ot also raised eve tension! 


observations of others!! to 


rabbits the effects on eve I 


belonging to 


the 


narcotine, 


1 
quinoline alkaloids various 


besides sanguinarine, Intravenous tunrection 


bulbocapnine, cory 
duced 


Our own experiments 


odeine, papaverine, 


dine, corybulbine, and chelidonine also pi 


acute rise of eve tension’ 


continued! in India with rhesus monkews, as 


closely 


were 
their 
Repeated injections of sanguinarine produced dropsy 


eves more reserubl those of man 


md sustaimed rise in eve tension, while feeding with 
argemone leaves, or with seed-oil of either argermon: 
or the Indian fumitory (Fe » indica 
produced dropsy and a smaller rise in eve tension 
Sanguinarine is a member f th mall benzo 


vroup ilkaloids 


phenanthridine 
Although tsolated'* im 
ensis L., it had, up to the time the present 


from, Sangquinaria cana 


vork was 


in September 1956, been in only nine 
species of poppy-fumaria weeds mexicana 
mia pearce Hutchinson ; Che mma 

mostioma franchetianwm Hook. f. et Thoms 
Crantz. (-- G. luteum Seop.) G. fimbrilligerum Boiss 
Va microcarpa Fedde miaow arpa 
Maxim : Sang naria canadensis ile its oeeur 
rence in three other apecies {(Borconia ¢ lata Willd 


falilis Le: Stulophorum } Num Nutt 
‘ While our work 


‘ 
Curt 


Spe 
was not confirmed 
progress, its presence in Glaueiim co 

vus recorded by Slavik and Slavikova 
mr work was completed in March 1958, the pains 


and, Sines 


ers 
| 
i 
ie 
n 
ea 
tee 
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hes of Slavik and his collaborators have 
Dic 
bilis Glau 
Harum var. fr ritellinum 

Lestib.**, 
pe 
/ lula Hook. t 


these 


taking resea 


demonstrat nee anostiqma fran 


hetianum Fe 
Bois 
jen ne 


et Thoms 


ta ~Prain, 
,and M. latifolia Prain®® ; 
observations confirm, and they are in 


recorded the 


a tew ot 


yeneral miplementary to, those in 


present ar 
he 


distribution of si 


wre ation 
be attril | 
tion and identificatro 
he othe 
somewhat unus 
detected by seve 
for alkalow 
fluoresee brilliantly im 
ultra-violet light, and 
characteristie 
( nila 


hromatovraphy or by 


ina q! ate extras 
and 


meerned 


with which we are ¢ 
partition properties and are not 
of 
Fortunate 


list ime 


the common reagents 


ly, these 
ial and 


the fluorescences shi 
colour Wi win f pH 


changes m 
be i either by 
sis and dete 
thea 


parate 


paper ele 


strait 


paper 
tedeven in exce 


Paper chromato 


trophore 


qu imnfities by il pOorescences, 
specads ot mugration 


descending 


and relat 


were made by flow on 


yvraphie runs 
Whatman No. I 


acil/watel (63: 10 


butanol rla il t 


ic 


paper us 
econd 

with a sim 

iltra-violet 


a br 


runs were vache 
14 In tiltered 
yuinarine fluoresced 
and 
and 


85:1 
with 


muir. chelervthrine coptisine spots 


berberine spots 


cf lour ; he 
glass rod previously al l 


golden colour, 
brilliant vellow-gr 


the i 


touching t 


le produced characterist reve 
Paper elee 
on Whatman No. 54 strips 
moistened with 10 per cent formic a 

a potentia ! of 1,000 V. and a pe 


rophore 


flrorescence 


vracdient ising sanguinarine, OF 
berine, as 
Herbs ot Papaveraceae and Furnaria 
wer dl ‘ thie Roval Botanic Gardens, 
Oxford, 


plant 


(sarden, and 
ot 


olumes of glacial ace 


versity Physie 


the Un 
Drache 


rround im small 


Kew, 


from rent parts each were 


1, whit h 
Phe 


was found byes extraction m 
alkalou xtracts were easily and 


and ‘ ! 
of plant 
spots were frequent 


chromatography 


parated 


eleetroph resis From a_tew drops 
pore fluore scent 


method 
were elute 


extract, tenorn 
Chromatograpt wally 
d and re 

of thei 


very 


by either 
spot 


separated fluoresce 
eleetropt ores) or eontfirmatron 
and With the 

methods, mum I mis fluorescent al | ds 
enatewn ligran material 
the : re d 
principal 


and 


tor 


nature 


were re 
separated from 
in suitable and in 


Table 1 listribution of four 


alkaloids 


tor 


owers, 


sanguinarin 


capsules, an were 
of the Separation 
ffected on 


benzene, acetic acid 


available to us 
of alkaloids 
material could 
loped with 


quant iti I plant 


pre sent mn 
alumina 


ilso be small 


columns dey and 
ethanol 
Sanguinariné in 49 out of the 53 available 


<pecies of poppy fumaria weeds and usually in se veral 


was found 


URE 199 
different morpholog« 
ar be 
poppy iS previou 

t fluorescent alkaloid detected 
these weeds It was almost invariably found 
aves and sten When the 


localities, 


il parts of the plant (Table 1) 


from ng restricted to only a few genera ot 


perhaps 


cies Was 
different 


in the Ie 
ut 
itativean Lquantita ive 
alkaloidal 4 
than 


yonera 


mitent 
freq wnt ly san 


im certam and 


oh of fairly frequent 
stricted 


mon 
thou 
plants, 


Le rhe rime, 
popps fu 


era with 


Was fre 


exceptions Sanguinaruie 
in a few 


related 
was abundant 


speci 
family 
in 
Canadine 
the closely 
very 


Ives. Wits 
hand, 
optisine Was 
oecurrences ot 

emerged from 


Hinarine and copti 
} but 


of 
irprising, to 
loubt the st widespread of all 


been 


perhaps 
said to be 
ilkaloids 


sent work are 


Is 
mo 
papaveraceous plants 


found ull 
| and 


ively examined! 
and prote py 


cepted views on alkaloid 


to widely ac 


a common protobr rberin irsor, 
sanguinarine im the 
opium’ poppy (Papare 

but mot mn the capsule or in the seeds 
has 
the alkaloids of opramn?? 
In Persia 
OXCESSIVE 


pore 


root, stem and 


L ) 


‘ 


It Is pre urmably 


in opium as if not been noticed in 


intensl studies on 


inndred vear young 


m to pre Ve 
I 


and are fe 


‘ropping 
ithough 
the specimen ot 
samined, culimarys 


viewed with su 


sanguinarine 
ix 


iW 1, mn L 


ild be picion, as we 


OPT eed cake purchased in a London 
and f it to contain several fluore 


} 


mind 
ind a small 


unmistaka 
seeds and their 


borat quite 


tinarinm Poppy 
used in bread and confectionery im 
Surope, and Asia, esp 
a people, have a notably high 
Ins li 


i from various species of poppy 
which have a 


west 


ern 


extent of up to 
to poultry 
to 


their alkaloids 


Langham 
and Dr Dobbi« 
Ophthalmolog il Res 
thalmology. have been abl 
from hers forcibly fed 


Ivtic-extract 


earch Couneil 
ot Oph 
to examine the 


are h 


ecus 


the 


We 


with ul ising 


whites an 


fluorescent 


‘ 


found in irly all 
of poppy-furnaria weeds which we examined 
are distributed among 14 genera, and 
hat is probably present 
in many more of the 675 species of this vast alkaloid 

with its In view 


Wits me 


angina rimne 


world-wide distribution 


i 
No. 4760 ‘ 
occurrence Mm fi 
to certain gen ra 
and chelervthrime were not 
ns from thre phvlogenet Canty 
Berberidaucen ith which berberrne 
the stems vet absent from the | 
rarely detected On the other 
related protob rberine alkaloid 
often seen 
hii ah ang 
the 
values, without « 
and to have 7 
which have beer 
sanguinarine,  ¢ 
orange 
with a 
ts on 
: 
nto an 
rs if 
is are used as pot fh 
n we failed to detect 
| 
n 
supermarket 
proportion of sar 
oil are extensively 
cially by Jews, wi 
ler f olan 
incidence of glau 
weds, especially tho 
aes tendency to adhere to cereals to tl 
ee 10 per cent These seeds are also 
ta 
hydro ive procedure described th 
a 
foll irticle : we found sanguinarme in the 
traces in the yolks along with other 
of which was found in control 
a 
‘ 
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WEEDS 


MORPHOLOGICAL DISTRIBUTION O¥ FOUR toQUINOLINE ALKALOIDS IN 53 Spectes or I 
Chelerythrine Sanguinarine 


Berberine 
l f 


Papave 


irgemone alha Lestib 

1. grandiflora Sweet 

1. mericana L. (London) 

1. mericana L. (iomba 

1. mexicana L. seedlings 

4. mericana var. ochroleuca (>weet 
Lindl 

A. platyceras Link et Otto 

1. platyceras var. rosea Coult. 


Chelidonium majua L 


Dicranostiqma franchytianum Fedde 
D. lactucoides Hook. f. et Thoms 


Kachacholtzia cacs pilosa Benth 
E. californica Cham. (London) 
californica Cham. (N India) 
KE. californica var. alba Fedde 

EB. lobbit Greene 


Glaucium corniculatum 
(7. flacum Crantz 


Hi ypecoum gra ndifloru 


Vacleaya cordata R Br 
VM. microcarpa Fedde 


Meconopsis betonicifolia Franct 
WM. cambrica Vig 
VW. cambrica var. amintica 


VW. dhwojii G. Taylor 


er aculeatum Thunb. 
stlanticum Ball 
smutatum Fisch. et Mes 


et Hausskr 


Oxford 
London 

ontinum Mey 
Sibth. et Sm 


England 


vuurple (Oxtord) 
white Oxford 


P 
P 
i 
P 
i 
I 
i 
P 
P 


~ 


if 
VoL 
200) | 
Table 1 
Plant 
- 
7 
+ 
| q 
var. ruber 
4 ? 
heldreichii Koins. 
monant) Trautv. 
| 
rhoeas L. (London) H ‘ 
setiger' IM 
4 aomniferum L. var 
somniferum L. var. red (N a) 
somniferum L. var. red (Anatolia) 
trim dim Loiss 
Hoemeria rhoeadiflora Bois 
Styloph iphyllu Nutt 
Fumariacear 
C. cheilanthifolia Hem 
t 
7 1 ir. aiha 
\ ] 
C. goraniana Wa 
met a Wall 
a l’rain 
Dicentra 1 Waly 
fe 
Rer! 
H + } 
De 
+ 
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of the much wider distribution of this toxie alkaloid Duke-Elder . Ophthal., 42 
than has hitherto been suspected, the attendant risks ‘ Duke-Elder, S., Ame Ophthal., 33 
ler anes phthal. So 
t contamination of milk and other foodstuffs become Duke-Elder ‘ hal I 
Duke-Elder Amer. J. Ophthal 52). 
more obvious. Many of the traditional uses rt 
POPPY furaria products im various parts of t hie yh Imo fon 


vorld, particularly their inclusion in medicaments, England” (Lond 


ire dangerous and should be carefully reviewed. It ieee 
irkar, S. 

a) Hakim t.. D.Phil. T niversity of Oxford (19 
substance observed to produce glaucoma experimen b) Brit i 38 4 Physvl., 138, > 
41, 

ally’®, many other substances can probably do so in Lieb, W 128 
varying degrees'®."', and the possibility that endemic (1956), 


s obvious that, while sanguinarine was the first pure 


primary glaueoma results from chronic poisoning Hakim, S$ 

vith some substance or another should be borne in Dana, J 

‘Henry, T. A 

chill, 1949 

Manske, R. H. F., 

be the unrecognized side-effect of drugs used Alkaloids (Nev 

egitimate therapeutic purposes rhe present com und Slavik 


1057) 


Chi 
nid. Sueh chronie poisoning could arise 


nnocent ingestion of the responsible agent or cor 


inmication reviews the distribution of sanguinarine 
and related alkaloids in Nature, and points to the 
ikelhood of their transmission to man in food an 
irugs, while milk as a possible vehicle is considere: 
n the following article. 

We are indebted to Drs. R. H. F. Manske, J. : 
Slavik and L. Slavikova, and to Prof. F. Kuffner for : un, Z., and Slavik 
alkaloidal reference specimens; to Dr. N. Bor and oll. Czech. Chem. Con 1662 (1960), 
Hutehinson at the Royal Botanic Gardens, Slavikova, L., Col hem, Comm, 20, 21 
Kew; to Mr. Robinson of the Oxford University 
> ef. Graf., E., and List, P Arzneimittel-Forschung, 4, 450 (1954), 
Physic Garden ; and to Father H. Santapau, director Manske. R. H. F.. “Ann. Rev. Biochem.”, 18, 542 (1944). 
of botany, St. Navier’s College. Bombay, for their Small, L. F.. and Lutz, R. 1 Chemistry of the Opium Alkaloids” 
Sigvestions and for numerous poppy-fumaria speci Publ. Hith. Rep. Suppl. No. 103 (Washington: U.S 
One ot the authors (S.A.E.H.) In grate ful to 


*von Bruchhausen, F., and Berset leutach, chem, Gea 
Paso) 


Sir Charles Harington for the opportunity of working 3, 2520 

it the National Institute for Medical Research, to Robinson, R., J. Roy. Soc. Arts, 96, 306 (1948); “The Structural 

Well Tr tf Relations of Natural Products” (Oxford : Clarendon Press, 1955 

elleorne ru financia support, ans Osol. A.. and Farrar. The Dispensatory of the United States 
ll, to Lady Mellanby and the late Sir Edward f America’, Twenty-fourth Ed. (Philadelphia: Lippincott Co 
Mellanby for unfailing help and encouragement. 
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A.. “The Incidence at iuses of Blindness 
L., [ndian Med. Gazz., 61, 62 (1926), itional Survey”, Brit. J ath Monograph. Suppl. x 
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EXPERIMENTAL TRANSMISSION OF SANGUINARINE IN MILK: 
DETECTION OF A METABOLIC PRODUCT 


By Drs. SDHRAB A. E. HAKIM, VALERIE MNJOVIC and JAMES WALKER 


National Institute for Medical Research, Mill Hill, London, N.W.7 


to the lactating rat produced 


l {[ETARY factors are known to affeet the quality certain Senecio alkaloid 


of milk, and taimts and oft-flavours are often fatal liver lesions in the 


young without having any 
caused by the ingestion by cows of a variety of apparent effects on the mother or on her lactation, 
veeds, perhaps the most fanuhar being the taint and she further made the suggestion that various 
required by ereamy andl butter made from the milk of live r disorders ith childhood Treaty bye the 
cows that have eaten cruciferous plants. Milk poisoning by milk 

however, probably always contains, in trace amounts Evidence supporting the y 
lerived from the pasture or other feeding-stuffs, of argermone alkaloids 


result of 


of transmission 
in milk was first obtamed in 
ndesirable substances that do not declare thei India when argemone leaves wer 
sresence as frankly as those that produce taints. Ou diet. Some toxic substance was o! 
present concern is with the possibilitv that toxi and transmitted, for feeding the goat’s milk to fou 
oppy-fumaria alkaloids, and sanguinarine (1) in rhesus monkeys produced a rise in their eve-tension 
particular, may be transmitted to man in milk from \ further experiment was made to determine if still 
grazing on pastures containing poppy-fumaria higher levels of eye tension could be reached 
yveeds, as we have previously suggested’, and we maintained by reducing the ey 


added to a goat's 


viously absorbed 


and 
steine content of the 
This was based on the human 
epidemiological records which showed that argemone 


polsoning Was more severe in poorly fe d ies 
Schoental?. who found that the administration of and on our earlier 


vish to report some mn odel experiments in that poisoned goat’s milk 
connexion A striking example of the transmission 
of toxic alkaloids in milk has recently been given by 


animal experiments in which 


eee 
) 
p 
23 
is} ind Holmes, H. L., “The 
York Academic Press, 1954) 
a, L., Coll, Czech, Chem. Comm., 22, 279 
~ 
: 
Inter- 
Mes 
at 
‘ 
| 
: 
ty 
tor 
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unples of them plasma were collected and separated 


eleetrophoret ically As with the milk, sanguinarine 
ul only 


had diminished or prevented the toxic effect 


Four mor kevs 
| as only found after acid hydrolysis a 
animals t tensio Although present m most of their visceri 
mum recovery of sanguinarine was from the liver 
In collaboration with Dr. A. H. Gordon we to 
liver m 


fractions which contamed serum albun 


decreased 
The results obtaimed wi these 


the theoretical possib that transmit that sanguinarine was converted in the 
leaves fluores¢ ny metabolis product 


other ehloride (1-8 mgm. in 5 mil. normal + added 
rilate 


ons that raise ey sion 


nm traces of sanguinarine 
to blood (50 ml.) which was meecl 


through the isolated liver of a re Blo 
were taken after 10. 30 and 60 mun. and 


alkaloids (ref. 3 and 
tnd it 18 PoORS ble that other alkalo 
} roat 's milk, contributed to produce the r 
sion observed in the above experiments the end of the expertnent All 

in spite of producing milk toxie to monkeys hydrolysed with hvdrochlorie acid in 
a slightly raised eye tension, and, as a leseribed above. and the hvdrolysis n 
istunt to eertain made alkaline with sodium hy lroxide and extracted 

the chloroforn 


with chloroform The residues from 


wed only 
are known 


ther poisons' 


In the experiments now to be deseribed milk 
vlacial acetu acid and otted 


extracts were taken up in ubout of chloroton 


by the following methods 
was diluted, bro ght to the mean ove lec 


pom ot ite prote Ins, and seal through 


tri paper m lO per eent tormiuc 
was found at all, but the green-fluoresemng 
was present in the 4-hr. specimen and there 


The dialvsate was coneentrated under reduced 
the 60-mun 


acidified w th : eid, and contimuou ly 

extracted with chloroform for several hours. The 
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various Papare: spp. render these plants objectionable 
to animals'*®, which frequently show considerabh 
discrimination in their eating habits, but it is other 
wise with hay and silage. On the other hand, the 
common funutory (Fumaria officinalis Lj, which is 
widely distributed and fairly common, is readily 
eaten by cows though not by goats*' Under adverse 
conditions and in poor negles ted pasture s cattle are 
oblwed to feed more indiscriminately and the like 
hhowl of alkaloidal contamination of milk in such 
circumstances must be considerably preater W het he 
or not these observations have a bearing on the 
mentence of emdeniue primary glaucoma cannot at 
present be assessed, and they are merely offered a 
circumstantial evidence to show that regular uninten 
onal absorption of minute amounts of sanguinarine 
and of other puipaveraceous itkkaloids by man is 
feasible 

We hi te R. Banghar lor. H 
touven, Dr. A. H. Gordon and Prof. R. Willian 
for their venerous assistance One of the author 
S.A.E.H is vrateful to Sir Charles Harington for 
hospitality at the National Institute for Medical 
Research, to the Welleome Trust for financial support 
amd to Lady Mellanby ml the late Sir Edward 
Mellanby for their help and encouragement 


of the most renarkable expernments cancer 
arch is the of cancer wl ch oe irs 
preferentially im the breast of rats followiny the 
feeding of caremogenic hydrocarbons The first 
md found to meite mammary eameer by this 
method was 2-acetylaminofluorene (2-AAF) which 

a neorporated in a diet that was fed to rats for 
many months The repeated daily administration of 
(3-MC) to voung adult fernale 
rats of a special stream maduced Cancer 
mvariably and rapidly the earliest cancer of the 
breast was detected by palpation 20) davs atter 
beginning the feeding, and within two months every 
animal had developed nuiltiple tumours of this sort 
A newly recognized property of the maniunary 
cancers induced by this method was the ce pendence 
of many of the tumours on the presence of hormones, 
aimee regression takes place after ovariectomy or 
certain other endocrine procedures This is a 
characteristic that is commonly observed im Cancer 
of the breast in human beinys. but which is uuriqgue 
among mammary cancers available in the laboratory 

It will now be shown that a single feeding of poly 
nuclear hydrocarbons to rats caused selective injuries 
in the recipient rather than total body damaye 
These lesions include the induetion of k kopenia and 
of cancers of two types, carcimoma of the breast and 
of the external acoustic duet Further, ¢ stablished 
mammary cancers were suppressed in many rats by 
treatment with certain hormones or by pregnaney 

The mduction of maminarv cancer followma the 


applic ation of aromatic carcmogens remotely from the 


MAMMARY CANCER INDUCED BY A SINGLE FEEDING OF 
POLYNUCLEAR HYDROCARBONS, AND ITS 
SUPPRESSION 
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breast was tirst observed by Maisin and Coole 

who painted the skin of muce with 8-MC and observed 
a high incidence of cancer of the breast in addition 
to cancer of the kin A single intramuscular rye 

tion of caremoyenic hydrocarbon: Ss a Cclassicn 
method ot evokimye susceptible rocks nts 

An myection of 3-MC into the breast of mice bVE! TINe 
fo Sarco and adeno and 
of the mammary glands®. A single intravenous dos 
of urethane gave rise to benign pulmonary trmotr- 


m mice? 


Induction of Mammary Cancer 


Female rats of the Sprague Dawley strain wer 
used in all the experiments, with 10 rats in cael 
experimental group; unless stated otherwise, the 
animals were age 50 davs and weighed 140 150 pan 
when the hydrocarbons were fed They remain! 
free from respiratory diseases 

With the aid of yventle heating, 2 gem. of 
dimethyltbenz(ajanthracene (DMBA), or 1-5 gm. o 
3-MC was dissolved in LOQ mil. of sesame oil One 
gram of 2-AAF was dissolved in 10 ml. of ethane! 


and the solution was diluted to 100 ml. with sesanw 


oil. The solutions were instilled im the stomach 
through a soft rubber catheter, and only a single dos 
was administered, The rats were examined frequently 
for palpable tumours for 150 days and cancers weigl 

ing 10 mgm. or more were readily detected. TWh 
occurrence of the cancers was dated from the dav of 
feeding the carcinogen. ‘The tumours were confirmed 
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at necropsy when the total number of visible tumours 
active centres’) was counted, 

In our rat colony two ‘spontaneous: mammary 
eancers have been observed among about 20,000 un 
treated female rats less than eight months of age 
But benign mammary tumours occur very frequently 
n this strain m senescence”. 

3-Methylcholanthrene. \ 
100 mgm.) mduced cancer m 


3-MC 
aged 
Tumours 
similarly The 
(total loss 


single feeding of 
100 female rats, 
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suffered a deeline in body 
1) 15 om.) for 48 hr. atter the fee ding, 
eight was observed on dav 3 In these 


vere males treated 


rats weight 
but a im 
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enales, mammary cancer was observed im every rat 


arcinoma of sebaceous glands adjacemt 


them: mo 


» the external auditory canal m 
other tr found The 
cancer was detected by palpation on day 31, 


lis 


two of 
and the 


But in serial histe 


were earliest 
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sections of the inguinal mammary glands o 
after a 3-MC, 
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gical 
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a 
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ia oO SOC 
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rest y 
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until a 
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mours progressively with ag 
fed 3-MC at age 50 days developed cancer of 
(Table 1). Ther 
f{ mammary cancer in rats fed 3-MC at age 75 days, 
ind cancer of the breast developed in only a small 


fed 3-MC at age 100 365 days 


rose 


was a decline in the incidences 


number of animals 


Fig 1) 
No manunary cancer was obse rved in 100 rats that 


days and fed a 


had been ovariectomized at age 22 


dose of 3-MC thereafter at various ages between 


100 claws 


nak 


23 and 
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Incidence of mammary cancer in groups 


MC once only. The abscissa indicates the age 
pound was fed 


NATURE 


VMAMMAKY Kt INTRAGASTRE 
Hy xs aT SO DAYS OF 


TION OF 
LYNt 


Table 
LATION OF I 


Appearar 


lose 
alter asi 
dose l 
le dose of 3-MC (2 1mgim 


rat and there was a 


Th optimal 


aneer 
} 


mel n each rat 


induced mammary 


eamecr 


in the rate of turnour meidence a MW reo 


active centres with augmentation ital 


the optimal amount was reached 
\ large portion 3-MC' which 
the alimentary tr After a large do thy 
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amount oft 
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had Shea 
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(0-4 
7.12-Dimethylh 
of DMBA was highly effective mm 
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whe rein 
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observed sarcoma muscle 
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induced marnmary cancer, and there was a progres 
with mereased 
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oil, 


sive rise im the incidence of cancers 
until the optimal dose 
The optimal dose of DMBA 
ml.) for induction of mammary cancer by @ 
For: (1) every rat 
developed 40 
the first 
examination at 28 
the 
active 


dosage was reached 


dissolved im sesame 


feeding was 20 mum survived 


(2) mammary cance! consecutive 
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rats became drowsy within | hr. after the first dose 
and were asleep within 2 hr after the second feeding 
remained unconscious and did not move their 
positron in the cage tor 24 In . but most ot them wok 
within a few hours thereafter. Control rats fed sesame 
oil containing 10 per cent ethanol were not anesthet 

ized Moreover. anesthesia was induced in rats by 
feeding a dose of 75> mgm. ot a solution of 2 A AF 
which contained no ethanol ; for reasons of solubility, 
the solution was administered at a temperature of 43 

Likewise, profound anesthesia was induced by « 
sinvle feeding of 2-aminofluorene (150 mgm.) dissolved 


in sesame oil, 3 ml., containing no ethanol 


Suppression of Mammary Cancer 


Ar oo days of age, normal female rats were ted a 
single dose of 3-MC (100° mgm.) and dis ded into 
This feeding was the only experimental! 
variable in the control rats which were maintained as 
virgins, and all developed maniunary cancer Table 2 
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ten rats Ie 


lt is known that the application of large armounts ot 
10) The 


to the skin of mice causes leukopenia 
the of sats were counted in ary cancel 
rats of this age, 


Indeed. we have shown above that a single feeding 


without exception m norm il 
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quadruplicate before and at frequent intervals 
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following a single feedime DMBA (20 mgm.) to : . 
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demonstrated regular reeurrence of , ary feeding 
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Discussion 


Induction of cancer by a solitary feedime of pols 
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the alimentary tract as a portal for their entry and, 
the development ol 
cancer in the rat This method has 
advantages over multiple feeding in its extreme 
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(cancer Socrety and = from thre 
Memorial Fund for Medical Research 


arises in a single step 


Child 


vrants from the 


Jane Cottin 


sncer Res., 16 


Soe. Exp, Bwl 


TERMINOLOGY IN PLANT- AND SOIL-WATER RELATIONS 


above title 


under thy 


plicated and im some respect 


RECENT articl 


unnecessarily col 


A 


misleading 
Consider the transfer of water, t 
er, Ire i lution x at 


/’ and having concentra 


embramn 
permeable only te tem 
peratur 

tion(s) of soh to a se 
and havi 


ition t 
uilibrium, 


lution & to 


potential of wate 
ssure /’, and 


where try! 
na solution at 


is the chemical 
rature at pre 
having concentration 20] We now 
identity 
itmospheric 
” 0, and define 


the “wi 


water at tem , ‘ T and at 
putting 2 and 
a dimensionless number VW called 


with YP ire 


pressure by 


number Hntion (whe ther a is a 


ution in a turgid 
ot a plant, or 


solution in @ beaker, COMPTPEsst d 
cell, soil-water surrounding the ts 


therwise) by the relat 


vhere Ris the gas constant The water number 
then an exact thermodynamic diseriminant determ 


ining according to its sin whether pure water will 


flow into ({ 0). or out of (> 0), the 


water will flow from a olution 


solution 
Similarly with water 
number W, to a solution with water number W, if 
iI W, and eonvers \ tha negative 


ution with 


olution W 


two lose water 


more tam quantities Wwe 


rewriting 


RTW 


N 

ink 
‘ 
in nd 

4 
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the two solutions are m 
or water will pass spontanecon rom 

ia her ‘wants’ to ga 

oe 3 In order to express the water n i terms ot 

| » or 

(2) in the form 

iT, Pan (71 atm.,m)} 
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and then evaluate the two terms separately. With 
only trivial inaccuracy we then obtain the following 
set of thermodynamically equivalent relations ; which 
mo is used, is entirely a matter of experimental con 

W (Pe atm.) Vy/RT 
where Vy is the molar volume of water, pw is the 
partial pressure of water over the solution, and p's 

water 


In (pw/ Pw) (3a) 


4 the vapour pressure ot pul 
W = (Pe Latm.)Vy/PR7 


where ky is the opie constant of 
\7, the lowering of the freezing point 
restricted to O° ¢ 


atin.) Vy RT 


constant of 


kyAT 3h) 


ervose water and 
(equation 3b 


, of course 
(Pa 


where 18 the 
\7), the elevation of the 

of course, restricted to 100° C.), and: 

(Pa latm.)Vy HWVy/RT 

where I] is the osmotic pressure of the solution 

Of the 
nm equations (3) the third has in practice been used 
scarcely at all, while the first and second hav: 
ied much more often, and usually with much higher 
vecuracy, than the fourth. Results obtained by any 
of thoee four methods are often expressed as 
coefficients 9 in terms of which we have the alterna- 


ky AT y 


water and 


(3e) 
ebulliose 


boiling point (equation oe 
(3d) 


four methods of measuring the second term 


be em 


relation : 

W (Pa atm.) Vy/RT 
where My is the molar mass of water and m4 is the 
sum of the molalities of all the solutes in the solution. 
Tables ot 7) for solutions of common solutes (ineluding 


tive 


Myome 


sucrose) are available®. 

(3a) to (3e) are thermodynamically 
equivalent. Equation (3d) can be rearranged in 
terms of quantities with the dimensions of pressure 


Equations 


is follows : 

RTW (P< 
a few of the names comroonly used by 
cliff 
wall pressure or turyvor 


1 atin.) 


in terms ol 


pressure for pressure 


leticit osmotic pressure 
Jn my 


formulation, together 


opinion the apparent simplicity ot 
the traditional pri 


pressure 
with 
ecupation of botanists with osmotic pressures to the 
| more important wavs of measuring essen 
quantity, has led to a great deal of 
misunderstanding and pointless argument 
as to the corruption of mechanical terms such 
re’, ‘fore and ‘potential’) In 


hile the wall pressure | the 


tress 
actual exce 
cell, 


pre 


1 atm. im a more or less turgid 
tion pressure nor the 


san actual pressure in any a plant during 


its approach to equilibrium wi $s surroundings 
The easily he 
other than 
important. For 
difference of heights he } is 
a tall tres the eravitational teri 


be added to the left-hand side 


definition of number can 
variables 


eoncentration are 


indeml any thermodynan 


however, only be applied to a 


soil 


wit Syste Is at one 


riven 


example, plant air) when the 
and the 


where the 


ten 


peratur f. par contrary is 


tated). 
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The application of water numbers to practical 
botany will be described more fully elsewhere. 


M. L. MeGuasHan 
Depart ment of ¢ hemistry, 
The University, 
Reading. 
187, 


Electrolyte 


1980), 


Solutions’, 461 


* Slatyer, R. O., and Taylor, 8S. A., Nature 
* Robinson, R. A., and Stokes, R. H., 
(Butterworths, London, 1955). 


Dr. MceGLasHan’s corcept of “water numbers’ is 
an alternative step in the direction suggested by the 
delegates to the Unesco-Spain symposium on plant 
water relations in arid regions'. It, too, proposes a 
single term to replace the larger number at present 
in use and has simply and clearly partitioned this 
quantity mto measurable components. 

However, as a substitute for the proposals it does 
not encompass the identifiable components that may 
contribute to the ‘water potential’. The symposium 
delegates felt that the additional factors which were 
recognizable should be given names, 
whereas the use of ‘water numbers’ provides @ name 
for the total potential only. 

In general terms, the symposium delegates were 
keen to develop a terminology which would be more 
comprehensive than the existing plant water systems. 
To this extent, pressure, matrix and osmotic com- 
ponents were introduced, recognizing that, for 
example, the matrix term might not be necessary to 
evaluate the total water potential in plants or the 
osmotic component necessary to evaluate the total 
components in soils. It was also envisaged that other 
component potentials due to external force fields, such 
as gravity and electricity, could be included if neces- 


consistent 


sarv or desirable. 

Dr. MecGlashan’s proposal of numbers’ is 
identical with our ‘water potential’ (that is, the 
difference in the Gibbs function for the single com 
ponent, water, in a multiple component system and 
the same component in the reference state) He does 
not provide for naming the that 
contribute to the overall water potential as we have 
Se are equivalent relations 
that might 
be used to the chemical potential under 
standard laboratory conditions. These equations all 
represent standard methods for evaluatmg the 
chemical potential of water im pure 

Methods based on f the freezing or 
boiling point of water are subject to errors of unknown 
magnitude thev assume that the and 
enthalpy of the wat in same @&s 


those of pure free water 


water 


several factors 


done. His equations 3a 


expre ssed in terms of methods 


various 


evaluate 
systems 
evaluation 


entropy 


behave the 


system 
This 
oil water’, so that the values 
by these methods can be lapplied, without error, only 
freezing and bojling temperatur 
fhe application of the classical 
and hence the number) to svstems 
not at constant 
flow of heat occurs whenever there ar 
differences This upsets the equilit rium eonditions, 
thus invalidating the equilibrium ¢) 
This is in anv system in which any 
is taking place. It is still po 
and te 


s known to be meorrect 


at least for determined 
at the 
Gibbs fiunetion 
that are 


temperature ms mot pos ible because 


temperature 


ermodvnaniics 
kind ot 
sible, however, to 


also true 


use thermodynamic eoncepts rminology for 
non equilibrium systems, if the change in entropy of 
the system 1s considered? The terminology proposed 


by the delegates to the Unesco-Spain symposium ts 


j 
ke 
rapes 
| 
4 
‘ep 
ak 
| 
| 
pore im ve 
neither 
equation 1) 
Water nunbes ae 
‘ah 
vatem (for 
whe le f t) 
{ 4a 
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adaptable to applications of thermodynamics to 
irreversible processes, hence temperature differences 
may be included in the terminology. Likewise, the 
water potential (or water number) determined on a 
system in equilibrium at one temperature will be 
different from the water potential of the entire 
system in another temperature, 
therefore it is necessary to consider a temperature 
(and henee an entropy) contribution to the water 
potential 

It might be mentioned that at the request of the 


equilibrium 


symposium delegates, we also circulated the proposals 
to a large number of scientists known to be interested 
in the in’ plant —soil-water 
systems. ‘The range of response varied from complete 


subject of terminology 


rejection to complete acceptance, with most corre 
spondents being in favour of general acceptance with 
some modifications. In general, most scientists con 
cerned with either soil- or plant—water pelations alone 
considered that either the existing terminologies were 
satisfactory, or that the new proposals compromised 
the existing ones to a degree that was not of benefit. 
The majority of scientists concerned with the 
acting plant soil -water system were, on the ot her hand, 


inter 
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keen to huave more unified torm of expression 
varied have and the 
original proposals modified to include as many of the 


opinions been surmmarized, 


comments as possible The resultant document will 
be published shortly by Uneseo, in the Proceedings 
of the Madrid symposium. 

The original proposals were also discussed ut the 
recent International Soil 
Society at Madison, Wiseonsin. 


congress of the Science 
Here again a wick 
range of response was encountered, and Commission I 
(Soil Physies) of the International of Soil 
Serence has appointed a committee to investigate the 
subject of soil water terminology. 


Society 


R. O. SLATYER 
Division of Land Research and Regional Survey, 
Commonwealth Seientitie and Industrial 
Research Organization, Canberra 
S. A. 
Department of Agronomy, 
Utah State University, Logan, Utah 
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ind Stewart, G. L Of fmer. 
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Prig mine, “Thermodynamics of Irreve rsible 
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RADIAL PARTICLE DISPLACEMENTS IN POISEUILLE FLOW 
OF SUSPENSIONS 


By Dr. G. SEGRE 
Cartiera Vita Mayer and Co., Milan 
AND 
Dr. A. SI’ BERBERG 


Weizmann Institute of Science, Rehovot, Israel 


W* have observed that macroscopic spherical 
particles collect into a thin, annular region 
when an initially uniform dilute suspension IS passed 
in laminar flow through a straight tube. The develop 
ment of the effeet is proportional to the length l of the 
tube, to the mean velocity V of flow and to the fourth 
radius P, 


Our equipment consisted of the flow apparatus, an 


power of the ratio of particle radius a to tube 
optical scanning device and an electronic counting 
polymethyl 
fractions of 


circuit. Spheres of methacrylate, in 


Various uniform diameters betwee tr 
0-8 and 1-6 mm., were suspended in a liquid of the 
density p 1-18 gm./e.c. and of hgh viscos ty 
r, 400) cy.) The flow 

vertical tube of variable length, diameter 11-6 rnmn.. 
terminating in containers with the 
stirrers and head regulators. At 
tube, two narrow mutally per 


traverse it 


same 
apparatus consisted of a 
two NECESSAry 
pressure a selected 
cross-section of the 
pendicular light rays could 
without distortion and thus to determine a precisely 


be male to 
gion at their crossing. Two photo- 
permitted the 


particles 


seleeted small r 


and a comeidence ecireuit com 
of the actual 


passed the poimt of imtersection. 


cells 


putation number of which 
From this number 
the average concentration of the 
function of the distance from the axis of the 


could be calculated by dividing by the local velocity 


SUSPeETISIOTL, 


tube, 


of tlow 

The results are symrnetrical about the axis. and 
are independ mt of the shape of the mouth of the 
tube At velocities of flow, or at smal! 
distances end, the partiele count 


very low 


from the input 


follows a parabolic distribution, showing that th« 
concentration is constant over the entire cross SeCLION 
(curve 1, Fig. 1) 

At cross sections farther down the tube, distribu 
tions of the type shown in curves 2 and 3, Fig. 1, are 
observed. In terms of particle concentrations 
(assuming the same parabolic velocity distribution as 
at the mouth) the results conform to the 
pinch’ effect illustrated in Fig. 2. 


tubular 


rumber of 


cm ve23 ems 
veag * 
120" vei3 
° 
re 5 2 


Fig. 1 Number of particle passages as a function of radial 

Position tn tube for a given total throughput (uncorrected for 

Nnite scanning cross-section) Particle radius O-S mm... initial 
concentration part./em.* 


+ 
24, 24 
(Chark 
porticies 
80 
oF 3 
S 
+ $0 
ac 
\ 
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The results in Fig. 2 are plotted in terms 

redueed tube radius (r/R) and tube length 
a/R)(ave/7,) (UR) 

where and (ave/r) can be defined as a 
relative particle teynolds number All our results 
superimposed when plotted im these co 
same parti le distributions are 
the tub. 


ean 
ordinates, that is, the 
reached at corresponding positions L in 
The dependence ot L on the relative particle Rey nolds 
number, or more explicitly on the product Vi, can 
he shown to imply a radial particle velocity propor 
tional to V? The foree responsible for the effect 
thus originates in the inertia of the fluid 

Particle re-arrangements m parabolic flow have 
been suspected in the past, and certam anomalous 


flow-behaviour of suspensions has been explained 


in this way Causes other thar 


however, been made primarily 
oveTnents were kk 


nertia forces have, 
re sponsible as no 
direet observations of particle 1 


Deviations from the Emstem 
sigma effect) were explained by wall ett ets? and the 


VISCOSILY equation 


eriterion of minimum energy dissipation® 

Some direct observations of particles concentrating 
in the central region of the tube* have been reported, 
but the relevant OxXyp riment seem to he of low 
precision or may have been ce mplicated bv electro 


atatic and other phenomena, 
red cells moving into the axis 


as, tor ¢ xample . im the 


case® often ted 


On the theoretical side, the effects of fluid inertia 


have almost always been neglected in view of the 
Navier-Stokes 


lifficulty of solving the complete 
Cases such as ours are thus 


equations of motion 
tube 


explicitly excluded from available analyses of 
flow. ‘The only way in which quadratic terms have 
been allowed for in a few cases*.’ is through the inclu- 


January JI. vou 189 


sion by postulation of a transverse foree which, as m 


the “Magnus effect , arises from the combination ot 


a rotatory and a translatory motion relative to the 


undisturbed tlow ot the fluid It an be shown" by 
of motion that a 


solving the linearized equations 
unbounded 


spherical particle earried along by an 
ected to a yuple and to 


parabolic field of flow iss ib 
a longitudinal foree which gis rise to a rotation and 


iL translation, each proportional to the mean velocity 


f flow Adopting the formalism of the Magnus 
effect, one can substitute these locities im the 


Kutta Jukowsky formula and obtain a foree : 


wud «a radial velocity r corre sponding to this fore 


pro ortional to | as observed, but aire ted inwards 
the rad al toree acting on the 


omy In Our 
sph res is centripe tal at the wal ) eentrifugal at 
the centre \ stationary distribution ts thus reached. 
and the value of (rR) wher the 
seems to be mdep ndent of ariables 

It is worth noting that if we asst » for the dimen 
k the value geested by Tollert 
ement in order of 


concentrate 


sionless coetherent 
or that ealeulated by Satiman’, agre 
magnitude with the observe d centripetal removal ot a 
particle fron the wall is obtained 

not ex} lain tl 
fom the centre with 


This approm h does Tramnue cle nl 


ence of the foree on the distances 
its reversal of sign The curvat f the field of 
tlow is patently insufficient to account for this 
behaviour It is im the presen f a rigid wall at 

R that the explanation 1 be sought. It 
should be noted that symmetry requirements are 
satistied, as a force proport ional tor, and thus, vanish 
comsistent with the observed 


ing at the centre, 1s 
the vieinitv of the tube axis 


removal ot les im 
On the other hand. the « 
ling to which one woul Ll expect the 
ith the centre contrave ned 


riterion of thimimum energs 


dissipation accor 
particles to congregate 

The results exe by | 
concentration up to the largest 


"ia. | are practe pence nt ot 


the overall particle 
volume fraction (0-4 per cent) Use d by us, and a linear 
superposition of the efleet 1 
of two different sizes are examined simultancously. 
The points represent averaxe 
the seatter shown in the 


s observed when particles 


s involving at least 20 


separate experiments and 
of the precision obtained 


diagrams is representative 
plang certam 


The effect may be important mn es 


anomalous flow behaviour of suspensions and may 


find application m the fractionation of particles of 
different 

To the best of our know ledge the cr 
wn observed nor are any theoreti 


ntrifugal effect 


has not previously be 
cal predictions extant The 
sued. and a full report will be published elsewhere 

Acknowledgements are due to Prof. A Katchalsky 
discussions and to Cartiera Vita 


nvestigation is being pur 


for many valuable 
Maver and Co., Milan. for enabling one of us (G 
Segré) to carry out this investigation at the Weizmann 


Institute 


Brenner 
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Steric Aspects of the Chemistry and 
Biochemistry of Natural Products 
EDITED BY J. K. GRANT & W. KLYNE 
Seven papers discussing the role of stereochemistry in biochemical processes. Individual 
papers deal with stereochemical correlations, steric aspects of the biosynthesis of terpenes 
and steroids and of drug action, cis-frans isomers of retinene, steric factors in enzyme 
actions and the stereochemical specificities of some enzymes of nucleotide metabolism 
Biochemical Soctety Svmpo 119 


Integral Quadratic Forms 
G. L. WATSON 


A modern but fairly elementary account of the theory of quadratic forms with integral 
coefficients and variables. Dr Watson considers most of the main problems and gives 
proof of many recent results, including some discovered by him but hitherto unpublished 


Cambridge Tracts t Mathematics and Mathematical Physics. Clothbound, 30s 
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Edited by 


Magneto-Fluid FORDHAM, Ph.D. 


Fu Si 


Dynamics 


Sponsored by the International Union of 


The ore al and 1p) lied Mechanics y A condensed, doc- 
umented account 


In co-operation with the National Academy os  dnsmediien 
of Sciences -National Research Council. Held : chemistry together 
at Williamsburg, Virginia. and Washington Bd with a systematic 
D.C., in January 1960. Containing 54 papers treatment of man- 
by internationally known authors on many : ; ufacturing proces 
aspects of this subject Fdited by fF N 


Frenkiel and W. R. Sears ) * nalf-tone 


> nd man 
Publication No. 829, 340 pages, illustrated 2 if d 
3 diagrams 


hard cover, $4 


Available in January 1961 from 
Printing and Publishing Office 


National Academy of Sciences 


National Research Council 
7101 Constitution Avenue. N.W 
Washington 25, D.C., U.S.A 
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The Interpretation of X-ray 
Diffraction Photographs 


\. F. M. HENRY, H. LIPSON and W. A. WOOSTER 


Since the publication of the first edition there has been a considerable development ot 
direct-projection methods of X-ray diffraction. In this new edition chapters have 
been added on the precession method and on rotation-retigraph method, Chapters 
on the Weissenberg method have been rewritten and enlarged and minor changes 
T/lustrated with phetograbhs and diagrams. 


have been made throughout the text 
Scand Edition. 65 


Selected Lectures in 
Modern Physics Edited by H. MESSEL 


Teachers and others who require a retresher course in the form of brief accounts of 
selected topics in physics will tind this book of great value, as it covers recent develop- 
ments in many fields of modern physics. The lectures are not formal accounts of then 
subjects, but general discussions of such current topics as nuclear energy, physics in 
Profusely illustrated. 


rain-making, radio astronomy, anal Cosmic TAaVS 


Elements of Physical Chemistry 
SAMUEL GLASSTONE and DAVID LEWIS 


In this revised edition the contents have been rearranged to provide a more logical 
presentation, whilst new material has been incorporated in each chapter. The book 
provides, at the elementary and within the scope of a degree course, a comprehensive 
physical chemistry in the light of modern developments in the science. 
Over 200 figures and tables. Second Edition. 60 
‘ 


Structural Concrete KURT BILLIG 


Following Professor Billig’s previous books, Prestressed Concrete and Precast Concrete, this 
nt work aims to provide a Minor Encyclopaedia on Structural Concrete within a single 
Ihe layout of the book follows the scheme established by its predecessor 
rials, design, and construction dealt with in that order. 
164 figures, 73 photographs, 113 tables. 84s 
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The Institute of Physics and The Physica 
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i major British development— 


Perkin-Elmer announce 
their new Model 137 UV automatic Spectrophotomete 
1 the ultraviolet and visible. This new instrument, which 
3 the logical counterpart to the well-known Perkin-Elmer 
rd Spectrophotometer in the infrared, provides 
top-speed analysis, advanced operating 
Yet its cost is re Reduced Cytochrome C 
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ully automatic, 
eatures and a first-rate specification. 
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PARABOLIC 


6 inch aperture 48 inch focal lenzth £12 0O 


8 inch aperture 48 inch focal length £27 


10 


i2 inch aperture 72 inch focal length £58 0 0 


ELLIPTICAL PLANE MIRRORS 


1} inch Minor Axis £2 
12 inch Minor Axis £5 
2} inch Minor Axis 


10 0 
10 0 
£9 10 0 


All above are of high quality in low expansion glass figured to 4 wavelength. 
The surfaces are aluminised and anodised. 


GRUBB PARSONS 


GRUBB PARSONS 


WALKERGATE 


NEWCASTLE UPON TYNE 6 


(Subsidiary of C. A. Parsons & Company Limited) 


STOP 
WATCHES 


Qanhart, 


FOR INDUSTRY, EDUCATION, RESEARCH AND 
ALL SCIENTIFIC PURPOSES 


| CALIBRATIONS 


ROBOTIMER 
Type 38 10 


Each operation 
automatically 
starts ‘A’. zer 
and stops ‘C 


Som Action Timer Electrically 
78465 ise 
0. recorde 44-7 Volt—Al 
t rT 6 ca 


Fully 
gn 


‘te 


(Dept. N.4) 314, HIGH H)LBDRY, LOVDDV, w.7.l 


Telephone—CHANCERY 8655 6 


HOSLAB 
Rega. Trade Mark 
Laboratory Equipment 


| MICRO-HAEMATOCRIT CENTRIFUGE 


Designed to give complete cell packing in 5 minutes 
using a micro quantity of capillary or venous blood 


(LEAFLET ON APPLICATION) 


HOSPITAL AND LABORATORY SUPPLIES LTD. 


12 CHARTERHOUSE SQU4RE 
LONDON. E.C.1 


Telephones : Clerkenwell 4840, 794 


COMPLETE LABORATORY FURNISHERS 


. hy 
vi 
wae 
AVAILABLE | | \ ‘ | ‘iT 
| 
£27 10 O | 4 “= 
a> tected | 
@ Fully guaranteed 
| 
L 48 return post 
repair serv 
able @ Your specific enquiries 
A 
| 
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Pat. applied for 


RUBBER HOLDERS 


TEST TUBES, AMPOULES, BOTTLES, ETC. 


Number of Diameter of 
Ref. No. Cavities Each Cavity 
TTS! in. 
TTS6 j in. 
TTS2 4 in. 
TTS3 in. 
TTS7 
TTS4 in. 
TTSS 13% in. 
HHI Assorted 
Made either in soft red organic rubber or harder type 
black synthetic rubber, price €! or $2.80 each. Made 
also in flexible vinyl plastic at 16 - each. 


ESCO (RUBBER) LTD. 
34/35 Somerford Grove, London, N.16 


HIGH INTENSITY 
LAMP 


4 versatile source of white light, eminently 


suitable for all laboratory purposes 


Leaflet sent on request. 


RAYNER 


160 NEW BOND STREET, LONDON, W.1 
Mayfair 0128 


(COENZYME Q,) 


CRYSTALLINE, 
NATURAL PRODUCT 


50 mg $4.00 100 mg $7.50 


Other F.C.C. pure items 
for biochemical research: 
6-Thioctic acid (dl-lipoic acid) 


6-Thioctic acid amide (dl-lipo- 
amide) 


6-Thioctic acid glycinamide 


DPN (Diphosphopyridine nucleo- 
tide) 


Cocarboxylase (Thiamine  pyro- 


phosphate) 


Codecarboxylase (Pyridoxal phos- 
phate) 


ADP (Adenosine diphosphate) 


ATP (Adexosine triphosphate) 


Send your enquiries to: 
Riochemical Dept. 
FanMocuIMICA 
CALOSI S.p.A. (F.€.€.) 


P. O. Box 332 


NAPLES, ITALY Cables: FARMOCHIMICA 


3% 
vi 
i j 
ry 2 
be. 
; 
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A fine 

instrument, 

the 
WATSON 


‘Service’... 


Phe ‘Service’ is to-day’s finest student 
laboratory microscope. It has simplicity, 
allied with the highest quality—in fact 
a fine example of the Watson Standard 
It is built for a lifetime of constant use 
There is a comprehensive range of 
accessories designed to make the 
‘Service’ suitable for more complex 
work. See the Watson ‘Service’ before 
you make your decision. Write to us 
for full descriptive literature, or arrange 
an appointment with one of our 
representatives. 

Since 1837 Watsons have been making 
fine optical instruments to the highest 
possible standard—the ‘Watson 
Standard.’ 


WATSON 


W. Watson & Son Ltd. 
Barnet, Herts. 


SLIDE RULE 
EFFICIENCY 
with The 


7 DAMIEN 
Ps METAL SLIDE RULE 


Light . . . unbreakable . never wears out indifferent to 
atmospheric or other conditions Photographic printing 
ensures absolute accuracy, while the silver-grey finish give 
figures maximum legibility. Retail Price £3 3s 


SPECIAL REDUCE) PRICES FOR OVERSEAS 
Obta:nable from leading stationers and 
Drawing Office suppirers or direct from 


ANODISED PRODUCTS LIMITED 


91 Upper Thames Street, London, E.C.4 Te MAN 7765 


THE MUSEUM BOOK STORE, LTD. 
25 Vevonshire st., London, vv.! 
(Welbeck 1340) 
Buy and sell Scientific Journals and Periodicals and 
Learned Society Publications in all languages 
Librarians, and others, should send us their list of 
“*wants’’, or duplicates for sale. Binding undertaken 


4 


Scientific Circulations Ltd. 


We have extensive stocks of Technical Journals, Periodicals 
and Textbooks. Special terms for Technical and Commercial 
Libraries. All Scientific and Technical publications purchased. 


111, Eastbourne Mews, London, W.2 


Telephone: AMBassador 6934 


micro 
Mixer Mill 


for extremely rapid 


ultra-fine 
grinding, 
mixing 
and homogenizing of small samples 


The “ Wig-L-Bug™ Micro Mixer Mill will pulverize 
materials to less than 200 mesh in 2 to 3 minutes, and 
to sub-micron size in under 10 minutes. Powders can 
thoroughly mixed in 10 seconds. Emulsions, suspens 

ind dilutions can be prepared with equal speed 
Grinding and mixing are carried out without contamina 
tion and without loss in small stoppered vials made of 
plastic, stainless steel. tool steel or agate. Price for the 

from £38 


Please ask for further part 


GLENCRESTON LID. 


37 The Broadway, Stanmore, Middlesex Tel: Grimsdyke 4218 
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We need graduates Now or the 
modern glass research laboratory 


This is the mass spectrometer—just one of the ad- couraged to keep in touch with research in University 
vanced pieces of equipment being installed at Lathom, and other fields, and to attend meetings of learned 
Lancashire, the new group research department, built societies and professional bodies, and symposia with 
by Pilkington Brothers—the largest glassmaking or other workers in similar and related fields—both in 
ganisation in the Commonwealth this country and overseas 
At Lathom nearly a quarter of a million square feet They are encouraged to publish the results of their 
more than five acres—of laboratory space is planned research, and in the past years many papers have been 
on the most modern lines, all equipped with the most published by Pilkington research staff 
modern equipment you wil! find anywhere There are places at Lathom for engineering, physics, 
Here are opportunities for 150 graduates to do hemistry, and mathematics graduates, and successful 
research and development study which is unlimited in applicants will find the most rewarding conditions of 
scope, in laboratories which have no equal of their employment 
ty} n the world se write to Mr. W. J. R. Merren (Director of i 
There is the opportunity, too, to become a research ch), Pilkington Brothers Limited, St. Helens, b 
worker in the truest sense. Pilkington staff are en shire 4 


Pilkingtons 


_ the greatest name in the world of glass 
&) PILKINGTON BROTHERS LIMITED FIBREGLASS LIMITED 
CHAD 


NCE BROTHERS LIMITED CHANCE-PILKINGTON OPTICAL WORKS 


2 most 
¥ 
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INSTRUMENTATION 
NUCLEAR - CHEMICAL - ELECTRONIC 


Portable 


CONDUCTIVITY BRIDGE 
TYPE BCI 


Fully transistorized, it operates at 1500 cs from 
a small long-life dry battery. It covers the 
wide range of 0.5 to | « 10* micro mhos in 

six ranges. 


A mains-operated bridge is also available. 
It covers the range of 0.05 to | « 10* micro 
mhos. 


A. M. LOCK & CO. LTD., 


PRUDENTIAL BUILDINGS, OLDHAM, LANCASHIRE, Tel: MAIn 6744 
cwe233 


HMeathway 


GLASS 


All Glass Requirements for Scientific 
Instrument Manufacturers and 
Research Workers 


Glass Working Lathes 


are known throughout 
the world 


@ SHEET & PLATE-GLASS—cut and 
ground to exact dimensions. 


© 5 types available 


| @ LENSES, PRISMS & FLATS—to any 
standard of accuracy. 


® May we send you 


@ MIRRORS—back silvered and front 
surface aluminised, etc. 


leaflets ? 


BLOOMING of optical components. 


The new universal model in 
its vertical position 


Cc. J. WHILEMS, LTD. 
‘LFORD OPTICAL WORKS 
FOREST ROAD, BARKINGSIDE, 
ESSEX 


HEATHWAY MACHINERY CO. LTD. 


UXBRIDGE ROAD, HILLINGDON, MIDDLESEX 


TELEPHONE: 6345 


Agents in the U.S.A, and France 
Richoux Co. Inc., 1133 Broadway, New York 10, N.Y. 
Ets. L. Richoux, 22 Cité Trévise, Paris 9 } 


Telephone . HAInault 5454-5 
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THE NEW PHILIPS Ev 200 


10 A 
RESOLVING 
POWER 
& BETTER 


...with traditional PHILIPS case of control 


The new EM 200 electron microscope stems from the — *8tigmatism in less than a minute - Column having high degree 
of mechanical! stability High stability electronic circuits of un 
Philips experience and research that produced the — surpassed performance - Magnification: 750 x 100,000 x on film 
EM 100 and EM 75. Though it has a high per- 1,500 x 200,000 x on plates - Survey magnification down to 3008 
Double condenser lens for 1-2, beam spot Built-in specimen 
Jormance, uw ws remarkably easy to use a most chamber cooling device - Both roll film (40 exp.) and plate« 
unportant feature in this type of equipme nt. (12 pl.) + Built-in automatic shutter - Built-in vacuum desicce 
ting chamber: Selected area electron diffraction - Accelerating 


Exact, rapid alignment of column - Direct, visual correction of voltages up to 100 kv 


Complete after sales service can he provided under contract. Further information supplied on requeat 


Overseas enquiries, please, to the manufacturers, N. V. Philips, Eindhoven, The Netherlands 


Sole diamiutors in u.Ke RESEARCH & CONTROL INSTRUMENTS LTD. 


INSTR! MENT HOUSF, 207 KING'S CROSS ROAD, LONDON, TELEPHONE: TERMINUS 2877 
RCLO4344 
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LETTERS TO THE EDITORS 


PHYSICS ow found supereooling ft 
conceentr 7 ween eont w/w and 97 per 
Glass Formation in Solutions of Hydrogen tl shes entration used); 
Peroxide-Water and Deuterium Peroxide- tol y he lowest freezing 
Heavy Water 


t Sth 


Watkinson also reported the rmation of a 
that ia hvdrogen St) per cen ww, when tl 
transferred to guid) nitrogen 
Mauer and Pei mined N-ray diffraetion studi 
on 90-95 pe ! \ ven peroxide (Mauer 
olid at ri i condensed from the 
propert it { t} t h tr ap | veratures below 92° K 
arent and amorphou Ss a ormied wv f i vlass giving verv” broad 
vdrogen peroxi 
arming the 
was put in 
from Lapor iculs, Lte mal! t holding al of solution 
centre of the solution 
plunged into li juid oxygen 
approximately {5 per was ‘ some erack The Jeads of 
vith laboratory -« till el | ere mnect« ltoa potentiometric 
The aceuracy of 
re Treasure t \ Phe tube 
emoved ft h oxygen and was placed 
\ typical warming 
shown for 61 per cent w/w 
r not Was fo my peroni The quick rise of temperature 
somated with the appearance ot Opacity in 
which spreads along the tube, and this is 
due to exothermic ervstallization of 
Several measurements were made on 
or these it was found 
6° Simila 
Maner and Peiser®, the 
> per cent w/w hydrogen 
wing 92° K The 


mperature remams constant 


{ s due to melting of the ervstals and wa 
ates and the at 217 This is in agreement 

mm The glass now, howe. 
has very marked k The formation of eracks is 
presumably itraction. No eracks 
were found in the ease of t) yhieres, since there are 
con ining walls on the samp For all samples 
is completely stable and no transformations 

foumd on stor rat 40 rtwo davs 
t Oe wow between the 
ms Which produce polvervstalline material 
vhich produce a glass is verv sharp and 
to the e * point (Banfield, 
inieation 15-3 per cent The 
S7 per cent wow ts far less marked and can 
this eoneentration 
tie point (Banfield, R 
60-5 per cent wiw, but 
th a well rke chang 

the elting point ‘coneentration curve for 


hvdrogen sid vate solutions as determin 


cle d 
by Gign and Maa and by Kubaschewski and 


Weher trom: mea remments on quickly frozen non 


equilibriun solutions 
Cooper and Watkinson* made measurements on the ing time (min.) 
supercooling of hydrogen peroxide-water solutions, hy 
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with of the me Iting 


points by Giguére and Maass*, and . 
by Kubaschewski and Weber*. We Fal f 
have tested two other concentra w ¢ 
tions, 45-5 per vent w/w and 80 per yy 
cent w/w # these showed a sim \/ 

lar behaviour, crystallization tak 

ing place at 141 10° K. and 


melting po nts of thie se two concen 
trations were found to be 222 
5° K. and 215 + 5° K., in agree 


ment with published measurements* 


In all the glass 
samples the cracks annealed out between 130 and 
155° K., that is, before the erystallization took plac 

Tests of glass formation were also made using 
deuterium peroxide, obtained from Laval University. 
The concentration used was 80 per cent w/w, with 
99 per cent deuterium. Jt was found that a stable 
vlass was produced as above, both in spheres and in a 
vlass tube. Giguére and Seeco* have also reported 
the formation of glasses in deuterium peroxide, but 
on storing in liquid air for 10 min they found a 
spontaneous conversion to ery stallization We hav: 
not found this effeet and cannot explain the difference: 
between the two results 

These observations were obtained during experi 
ments involving ultra-violet irradiation of hydrogen 
peroxide—water solutions at 90 K. for electron spm 
resonance Spectroscopy 

Phe potassiun titrations were 
performed by Mr. J. M. Ric hards of this Department 
We wish to acknowledge helpful discussions with 
Mr. R. H. Bantield of Laporte Chemicals, Ltd., and, 
in particular, for his suggestion of an exammation 
of the eutectic mixtures The hydrogen peroxide 
for these measurements Was kindly supplied by 
Laporte Chemicals, Ltd The deutertum peroxide 
was given to us by Prof. P. A. Giguére of Laval 
Universit v. Quebes This work was supported by the 
Brit sh Emp re Cancer Campaign, for the assistance 
of which we express grateful thanks 

Rosert C. Smirn 
S. J. Wvyar 


Department of Physi 


(luv’s Hospital Medical hool, 


Lon lon 
Livingst ur 7 hen Ph 30. 40 
Giguer Pr. A.. and Maass, awnad. J. R 18, | 6 (194 
Kut hew W W Z. Elvktroch 54 (105 
kK. A nd Watki J. G., Tra Farad, S 53, 
Holz. L. H.. Maner. F. A., and Peiser, S., as reported in “Form: + 
ti ind T f | Radical edit. t Hass, A. M ul 
Acad Pres New York and Lot 
*(Gignére, P. A umd Se \ wnad, J. Che 32. 550 (1054 
h. ¢ und Wvard, J Nature, 186, 226 (106 


A Spectrometer for the Far Infra-red 


specrroMeETER based on a Fresnel zone plate 


as the foeusing and dispersing element has been 


eonstrueted for use with infra-red radiation between 


Th os ntrimsically simp'e@ \ heated 
nichrome coil and a Fresnel zone plate are mounted 
on opposite ends of a 4-m. J-beam so that the zone 
plate prod ees a series of monochromatic images of 
the aoure cdlisnose dl along the axis of the imstrument 
\ bolometer detector mounted on a carriage moves 
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along a straight track attached to the J-beam so 


as to scan the spectrum. A light chopper in front 
of the source uses alternating open holes and pot 
assium bromide windows to eliminate virtually all 
but first-order spectra from the signal. The sample 
cell is located in the light path close to the 
source. 

The zone plate is of the reflecting type, contamuns 
234 half-wave Fresnel zones. ‘The surfaces of the 
even-numbered zones are raised 12-54 above thos: 
of the odd-numbered zones to give @& maximum 
optical efficiency at 50u. The zone radii are calculated 
to make the system free from spherical aberration at 
68u and to give the zone plate a focal length of 73-5 
em. at that wave-length 

The zone plate focuses a monochromatic image of 
the source directly on the bolometer element wit! 
no intervening collimating mirrors, or movable slits, 
as in a grating spectrometer. ‘The simplicity of this 
design leads to ease of construction and good light 
yvathering power. Fig. shows the absorption spectrum 
ol atmospheric water vapour 

Patents have been applied for. 

We wish to thank the Trans Mountain Oil Pipe 
Line Co. and its president, Dr. D. M. Morrison, for 
a grant which made possible the construction of this 


mst 


R. H. 
P. N. Daykrs 


British Columbia Research Council, 
Vancouver 8, B.C 


Elimination of a Glow Discharge in an 
Induction-heated Vacuum Furnace 


Recent ty, J. P. Burden! discussed the elimination 
of a glow discharge in induction-heated vacuun 
furnaces. As Burden indicated, the glow discharge: 
is troublesome because it robs energy In addition, 
in vacuum analysis svstems, the discharge is often 
intolerable because of the consequent evolution of 
gases from glass furnace parts 

For the past three vears, an almost perfect method 
of eliminating the glow discharze has been employed 
in this Laboratory. It was found that a small horse 
shoe permanent magnet placed near the glass furnace 
wall prevents the initiation of a discharge, or immedi 
ately quenches a discharge once started. The exact 
position of the magnet varies slightly, and must be 
determined empirically, but is about one centimetre 
or less from the furnace wall. The system to which 
the magnet ‘trick’ has been applied is a conventional 
vacuum fusion analysis apparatus with an all-glass. 
air-cooled furnace? inductively heated by a 2-5-kW., 
500-ke. oscillator. The idea of using a magnet in 
the manner indicated was suggested by the common 
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application of a permanent magnet as an “lon trap 
on television picture tubes. 

Strangely enough, the use of the magnet has twice 
been observed to have the opposite of the desired 
offect. That is. a glow discharge was initiated when 
the magnet was brought near the furnace, and 
extinguished on removal of the magnet 

No attempt will here be made to suggest how the 
magnet succeeds (or rarely, does not succeed) in 
Jiminating a glow discharge. Suffice it to say that 
the success has been just short of pertect ion, and the 
more gratifying because it was attained at little 
expense and much convemrence. 


JoHn E. Facet 


Refractory Metals Laboratory, 
General Eleetric Company, 
Cleveland, 

Ohio. 


Nature, 188, 221 (160) 
and Beach, A. I ina! 


Visible Twist on Sodium Chloride Whiskers 


Iv is well known from Eshelby’s! work that a whisker 
containing an axial serew dislocation will have the 
form of a twisted rod. Sodium chloride whiskers have 
mon Grown mm which such a twist Was quite visible Fig. 1 a. Naturally twisted sodium chilorice whisker (original 
to the naked eye. length): 6, the same whisker twisted through 360°; ¢, the same 
The skers ‘re prepared | P ice whisker twisted through 720° ; d, the same whisker twisted through 
Phe whi ker pared modification ot the same whisker, one of its ends cut off after twisting, 

Evans's method®. A small sodium chloride crystal ind the whisker quite twisted back 

crown from the melt was placed in a solution of sodium 

chloride, containing a small amount of polyvinyl — yjsible (Fig. Id). If one end is cut the whisker twists 
ucohol. The whiskers grew on this seed-erystal. The 
mean length of the whiskers was 150 mm., their 
thickness 1-30u and they were rectangular in cross- 


back again. After this twisting-out the twisting-back 
phenomenon was observed in each test. In most 
cases the whisker was almost completely twisted back. 
section. Some of the whiskers, mainly the thinner I]t appears that this phenomenon disagrees) with 
ones, were spiral. The twisted form was easily \ isible  Exshelby’s suggestion, according to which after @ cer- 
to the naked eve: with suitable light brighter and tain twisting the dislocation leaves the whisker 
larker spots beeame visible along the lengths of There may bo several explanations. 

whiskers, because due to their twisted form only Further investigations on whiskers are in progress 
some parts of them reflected the light The distances \ detailed paper will be published in Acta Physica 
between light spots on most of the ervstals were 1-40 Hlunqarica. 

mm. and they were uniformly distributed along the We wish tothank Prof. Z. GQvulai for valuable dis 
length of the whiskers. It is suggested that this is ¢ 
probably a twist described by Eshelby. He gives 


ussion and interest 


B. JESZENSZKY 


the formula for the twist per unit length as follows a 
HARTMANN 
Burgers veetor / 
Institute of Experimental Physics, 
Technical University, 


Sudapest 


area of whisker cross-section 


where & is a constant depending on the shape of the 
cross-section. The Burgers vector of the serew disloca ishel *hus., 24, 176 (1 ); Phil. Magq., 3, 440 
tion ealeulated with this forrnula results in values of 
HO-240 A These are the results of measurements 
earried out on twelve whiskers Webb*® obtained 
similar results among others by the N-rav diffraction 
method 

In our opinion, polyvinyl aleohol plays little part 
» the production of whiskers, because Gyulai* also ‘Weissenberg Effect in the Thick White of the 
found spiral whiskers in aqueous solution of potassium Hen’s Egg 
bromide containing no polyvinyl alcohol. = Th: WHEN a vertical rod is rotated in certain liquids, 
vhiskers were tested by twisting Fig. la shows a the liquid climbs up the rod. ‘This phenomenon was 
spiral whisker having eleven light-spots. The same apparently _ first observed by Weissenberg and 
whisker is shown in Fig. 1), twisted outwards through Russell', and in 1949 Reiner, Scott Blair and Hawley* 
360°. It ean be seen that the number of light-spots suggested that it be deseribed as the ‘Weissenberg 
has diminished by four. Twisting further through effect’. 
360°, the number of light-spots diminished to three Its theory is not clear and has been discussed by 
Fig. Ic). Twisting the whisker through 990°, it Garner and Nissan’, Rivlin’, Reiner et al.* and 
heeame quite smooth, and light-spots were no longer Roberts The effeet occurs only rarely and has 
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been observed in highly viscous solutions of rubber 

in benzene*, certain soaps in hydrocarbon solvent 
over-aged sweetened condensed milk? and certain 
ypes of dilatant honey‘ 

During an investigation into the rheologi al 
behaviour of cake batters it was found that most 
of them exhibited the Weissenberg effect to a greater 
or lesser extent dependent on their egg content 
When the separate constituents of egg were tested it 

is appare nt that the more viscous compo nt of the 
tiburmen, the so-called thick white , sometimes also 

ferred to as the middle dense layer or alburminou 

c*, exhibited the Weissenberg effect most marhked|, 
This material was readily isolated by a method 

irtually ident ical with that of Brooks and Hale 
lhe eggs were broken individually on a clean B.S. 14 
mesh sieve which had been wetted with water and 
the outer thin white was allowed to drain off After 
ilting the sieve gently to and fro for 1] min., the whit« 
around the volk was cut and the volk removed by 
hand After draining off the inner thin white, the 
thick white remained on the sieve and could be used 
for the test. 

rhe thick white of the hen’s egg thus provides ar 

‘ ACCESS ble material by of which the 
Weissenberg effect may be demonstrated 


1 wish to thank Mr. A. W. Hartley for Fig. 1, whiel 
hows the We berg fect in th h < white 
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GEOPHYSICS 


Lunar Tide in the F2 Layer of the 

lonosphere near the Geomagnetic 
Equator 

Iv is well known that the maximum in the luna 

tide variation of f,f, occurs at about 10 lunar hours 

at moderate geomagnetic latitudes and at about 04 


lunar hours near the geomagnetic equator'*. Recent 
analyses of the lunar variations at Singapore, Ibadan 
and Bombay have indicated non-agreement in the 
phases of the variation at stations having the same 
geomagnetic latitudes 

In this « ommunication the analysis of lunar varia 
tions of fof, at Leopoldville for the period of thre 
from November 1953 to tobe r 1056 


presented. From the published hourly values of ff’, 
daily averages of three-hourly values between JI1 1 
to 13 hr. (15° emer.) are computed and are referred t 
midday values. The 27-day running averages of 
these values are computed and are subtraeted fro: 
the individual day values for the central day of the 
respective o7 day period to obtain the deviation ot 
(Ff, for that day. The deviations of FP, for day 
having the same phase (x) of the Moon are the: 
grouped together, and thus 24 such groups are ob- 
tained for the different phrase s of the Moon Phe aver 
age deviations of f,f, for each phase are computed 
eparately for the months of southern solstice (Noven 
ber, December, January and February), for equinoxe 
March. April, Septemibe r and October), for the 
northern solstice (May. June, July and August) as 
well as for the whole yea To avoid the effects of 
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AMPLI PHASE OF THE LINAR VARIATION 
oF NOON aT Low LATITUDE STATIONS 
ig Mag ty 
Station neti i lunar Reter 
latitud Me./s hour 
Huaneave 4 $4) 
Levte § N 4-2 l 
Tiru N 0 2°8 
(her 
Islan R 26° N 0 17 | 
hicat 
13-6° N s-6° N 5 10-2 
N N 0 2 1 


day s with A; 
Furth 


reduce the scatter, the deviations exceeding m«¢ 


disturbances, the 


The thaigmetic 


vreater than 50 were excluded in averaging. 


than 20 per cent of the eorre ponding °?7-dav me 
were also excluded Dhese elin inated 


than 9 per 


cent 


tlues The res ilt ot the analy Is shown in | 
It may be mentioned that from one day to the n 

decreases by O-S1272, and the lunar time cor 
ponding to a pl is given by 12 (lunar 
howl 

In Table I are « pared the amplitudes and pha 
of the of fpf, at Leopoldville and 
at a number tf w-latitude stations im the world 
It een that the lunar variation at Leopoldvill 
yeom. lat. @ ol? S.) is completely out of phase 
with that at Madras (a 31° N.) or at anv othe 

juatorial station Phe phase of the lunar variat 
magn. lat 19° s very near! 


that at Ahmedabad (magn. lat 
having the same magnetic latitude This suggest 
ha } itions having the same netic la 
rather than the geomagn ie | it vache expel nee 
similar variation of f,F,. The equatorial type ol 
lunar variation at Ibadan and the middle latitude 
tvpe of variation at Bombay in spite of the ge 
aynetic latitudes of both stations being about 10 
in be understood if one considers that the magnet ic 
ititudes of the stations are about 3° S. and 13° N 


respectively 
n fol 


it magnetic dip 0) 


around magnetic latitude 10 


take 
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Spread-F and the Latitude Variation of 
Occurrence of Whistlers 


Recent work of whistling atmospherics } 
eyvested that the incidence of the phenomenon 
pendent on latitude Crouchlev', using data 


the 


vhistler activity’ re 
while 


geomagnet 


The reversal of phase of the lunar ti 


RasTrout* 


an and Japanese stations, demonstrated thi 
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of the total number of availabk 


from 
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of oecurrence at oO geomagnetic 
In both these reports a marked decrease in 
The 


been 


report a 
latitude, 
activity at lower and higher latitudes is noted. 
decreasing incidence at higher latitudes has 
attributed® to ce creasing thunderstorm activity, and 
rapidly inereasing path-length and absorption with 
increasing latitude. However, the fall-off in activity 
at low so explained. Smith 
Helliwell and Yabroff® have suggested an explanation 
of this low-latitude fall-off in terms of whistler 
propagation within field-aligned ducts. Thev showed 
that the ionization within 
the duets for #-layver heights falls off markedly with 
latitude and that this 
suggests that whistler oceurrence should inerease with 


latitudes cannot be 


TLECOESSAP enhancement 


mecreasing argue, therefore, 


latitude, 
to occur less frequently than small enhancements 
the 
pont 


The 


simce large ‘ nhane ements would be expected 
It is 


thi 


purpose of this communication to examine 


ot spread I 
has been interpreted?’ as being due to the availabilit, 
of ar lues of Ninax. at the the 
I’, laver; this range of values is thought to corre spond 


frequen \ spreading component 


ing maximum of 


toa system of irregularities each involving an enhance 
nent (or a deficiency) of electron density relative to 
the background ionization For any particular 
occurrence of frequen preading it is possible, in 
ter f his hypotl und assuming critical 
refi me condition to apply, to caleulate the 
onization enhancement (ANON) required. It is now 
suggested that these postulated irregularities in the 
F,-laver are n fact, the lower « remiuties of the 
Whistler duet If this is the ease. then estimates of 
thre ‘ tron lensit\ enhance nent obtained 
frequen preading information should support the 
eon I on Smith ef al outhimed above 

In rk to be published elsewhere I have been 

le to fix limits to the range of values of AN observed 
at seven stations spread in geomagnetie latituds 
Comil ng tl information for a typieal winter 
mont th the monthly median eritical frequeney, i 
h been possible to produce, as shown in Fig. 1, a 
diagras itic representation haded strip) of how 
the range of values of ANN varies with geomagnet ic 
lat ide. (The position of that portion of the shaded : 
strip bounded by dashed lines is less certain than . 


) oo 70 40) 
met 
g.1 or rved ele h densit ment 
with th nimur ed for 
vhist] t 3 wwatior hed nd witl histle 


= 
I 
| 
ap 
| 
* Present address High Altitude Observatory, Universit 1 | 
fe Nish, A. G., and Gautier, T. N J. 54, 3 1940 
* Kotadia, K. M., and Ramanathan, K., Proce. Ind, Acad, Sci., 68, 394 059 
Osborne, B. Nat 169. 661 (19 = 0-0 . 
‘brown, R. A., J. At Terr. 9. 144 \ = 
J \ 0 
\ 
at about 45 
Stanford group latitudes 
fe 
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elsewhere because of the low incidence of frequency 
spreading at these latitudes.) Also shown in Fig. | 
is the graph of minimum AN/N against geomagnetic 
latitude (dashed curve) due to Smith et al. and 
Crouchley’s latitude distribution of whistler occur 
rener (Since whistler activity is most pronounced 
in the winter months the latitude distribution of 
whistler activity is largely dependent upon winter 
conditions.) It will be noted that for latitudes less 
than about 30° the observed range of AN/N involves 
values considerably less than the values required by 
Smith et al. and that this corresponds to the region of 
low whistler occurrence. At 32° the largest observed 
value of corresponds to the minimum 
required for whistler propagation, while above 50 
all the observed values of AN/N are of sufficient 
inmagnitude to support whistler propagation. Thu 
30 50° latitude region corresponds to that in which 
the whistler activity increases. It seems, therefore, 
that the explanation of the latitude variation of 
vhistler activity based on propagation within field- 
aligned ducts i consistent with ideas at present 
beimg used to ints rpret the my spreading eom 
ponent of spread-F 

I am indebted to Mr. J. Crouchlev and Dr. J. A 
Thomas for their interest and helpful discussion. 

DD. 

Physics Department, 

University of Queensland, 
Brishane. 


cr hiey, J submitted to Austral. J. Phys.) 
Stanford University, Summary of Research on Whistlers and Related 
Phenomena si welfth General Assembly of U.R.S.1. (1060 
Smit L., HWelliwell, R. A nd Yabroff, 1. W., J. Geophys. Res 
85 (1980 
Singlet Db. ti tustral, J. 10, 60 (19 
ra, J. Atmos. Terr, Phys., 12, 34 (1958 


METALLURGY 


Micropitting of Titanium during Anodic 
Oxidation in Formic Acid 


Turk anodie oxidation of titanium in the majority 
of electrolytes (sulphuric, | hosphorie, boric acid, ete 
results in the formation of a thin homogeneous 
lieleetrie oxide film of titanium dioxide (amorphous 


or crystalline). At constant current the potential 
mereases with mereasing thickmn and, if th 
potential is them maintained constant, the ronic 


current decreases rapidly and the current becomes 
almost entire ly electron In these circumstances, 
providing film breakdown does not occur, film growth 
practi ally and ONVuen ¢ volution become the 
predom nant electrode process. 

In chloride electrolytes, however, film vrowth 
proceeds up to a potential of ~ 12-14 . and if the 
potential is increased above this value film breakdown 
occurs, and titanium ions pass into the electrolyte, and 
are then precipitated as titanium dioxide. Corrosion 
of the titanium is confined to a relatively few, widely 
dispersed, small areas of the metal surface with the 
consequent formation of gross pits while the rest of 
the surface, which is coated with the initially formed 
anodic oxide, remains passive 

During a study of the anodic oxidation of titanium 
in various electrolytes it has been found that formic 
acid (and formates) gives rise to a phenomenon which 
does not appear to have been reported previously. 
Within a certain range of temperature and concen- 
tration of formic acid (Fig. 1, zone (C) film formation, 
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s j j 
= 40 / A 
| 
= 
Cc 0 
20 
Lilt iJ 
Zu 40 “wo 70 
Formic acid (per cent by vol.) a 
Fig. 1 hifect of concentration and termperat th 
behaviour of titanium in formic acid 1, Homogeneous dielectsr 
yxide film BK, transition zone where homogeneous t show 
viden micropitting tt lhow 
1 herent oxide films; &, t between 4 and / 
at constant current, proceeds up to @ voltage o 


~ Ho V., 
value, very fine pits are formed uniformly over th: 


but as the potential increases above this 


metal surface (micropitting) and simultaneously 
titanium oxide is precipitated from the electrolyte 
Che potential slowly increases to ~ 120 V.. indicating 
film growth, and then remains practically constant 


and if anodizing is continued the pits are propagated 


into the metal to a considerable depth (Fig. 2 \ 
microscopical examination of the metal surface during 
the initial stages of mucropitting has revealed that 


different areas on the metal surface have different 
mterterence colours showiny that the thicknes ol 
the surface oxide is not uniform 

If, however, the temperature of the electroly 
sreater than ~ 50 C. or if the concentration is mn 
the range of ~ 70 46 per cent by vol. formic acid 
(Fig. 1, zone A) micropitting does not oceur and a 
homogeneous dielectric oxide film os formed It 
should be observed that at 25° C., at a concentration 
of ~ 96 per cent formic acid, film formation can 
proceed to 400 V. without filn breakdown. whereas 
in boric acid the maximum formation voltage is only 
~ 250 \ 

In region J), at very high concentrations 
acid (~ 96-5 per cent te concentrated), a thick 


t 


Fig. 2. Section of a micropitted specimen produced using 1 per 
by vol. formic acid, 25° C., 5 m.amp./em.’ for 4 hr. ¢ c. 6 
The section has been cut at 5° to the surface to exagger 
depth of penetration of pits. Depth of penetration, 4°5 « 107 
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lark vellow, non-adherent oxide formes on the metal 
surface 

A consideration of data! on the rate of corrosion in 
different concentrations of at 35 
reveals that zone C corresponds to the range of con 
centration where the high 
{1 where the corrosion-rat« a 
apparent that the mechanism of nucropit ting 
prov whieh 
oxidation of titanium, 


formic acid 


eorrosion-rate is and 
region 

It Is 
is highly complex, as the electrods 
involve the anodi 
localized corrosion of 


Is at 


ur 
oxidation of formu 
and oxidation 


the 


and dioxide 
The 


forma 


ar id to carbon 
of hydroxyl to 
metal and adsorption of 
centres?" and the 
titanium and formic 
overall pr 
The 


heterogeneity ot 


acid on 
formation of complexes 
acid mav also contribute to the 

for the barrier fils at 


cason formation of 


elevated temperatures and at higher acid 
comecnt rat Fig. 1, involve a 
ideration of the kineties of oxidation of formic 
and th 

Phe 
ontinedd to the t 
results could 


LOTLS ZOE 1) may con 
acid 
properties of the anodic oxide film under the 
specified 
phe nomenon of mir appears 
formic acid system a 


hieved with 


rot 
It is considered that vork on this 


mav contribute to understanding 
veneral mechanism of the 


r corrosion OF metals 


anodizing of titaniu n fornmuc acid to produce 
an aid to 
h brieation and adhesion of surtace coat nes | 
applicat on by the 


Research Development Corporation. 


surface a ait 


covered 


by patent National 
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Some New Intermetallic Compounds of 
Thorium of the Type Th7X3 


\s part of an investigation of the constitution of 
alloys of thorium with the metals ruthenium, rhodium. 
palladiim, osmium, iridjum: and platinum, a series of 
l-gm. samples of alloys containing up to 33 atomic per 
cent of each precious metal was prepared by arc 
vettered argon atmosphere, weight losses on melting 
noglivible Metallographie and X-ray results 
on as-cast and on annealed material suggest that the 
intermetallic compounds richest thorium ar 
Th-Ru,, Th-Rh,, Th,Pd, Th,Os,, Th,Ir, and Th-Pt, 
Rach compound forms a eutectic with thorium and 
the COTNPOsit ion ancl te mnperature of these euteetics 
are given in Table 1 The solubility of each 
metal im thorium and the ning 

horium-rich alloys have also been investigated 

\lloys corresponding to the five compounds, Th,X ,, 
brittle powders for X-ray 
prepared by crushing in air; powder patterns were 
obtained with a Guimier-type focusing camera using 


copper These X-ray 


melting materials in a zirconium 


beime 


solic 


behaviour 


were and studies 


were 


monochromat ized radiation. 
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stole 


iposition of tt j 
(percentage 
e1ous metal) 


Melting 
of the eutect 
(deg. ©.) 


filtos were ondexed on basis of a hexayonal 


] reflexion 
erved imte ms 
the Th, Fs 

Lattice 


Ver. itt 


Vsternatic extinetions of the hh 2/ 
and the obs 


with those 


lattice, s 


were noted whe n l was ¢ 


ties show vood agreement 


structure, Spree ( 


parameters axial ratios 
mew compounds 
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CRYSTALLOGRAPHY 


X-Ray Correlation of the A-B Layer 
Order of Cadmium Seienide with the 
Sign of the Polar Axis 
(apMmiItM selenide (CdSe) is typical of the hexagonal 
elements of 
Fable. I 


contains 


emiconduecting compounds formed fromm 
Group IL and Group VI of the Periodic 
the and 

polar axis (the ¢-axis) 


wurtzite structure 


POBBESEOS 
nnique Compression alongs 
this aXis pr wuces opposite electric charges on the 
basal faces, which differ in their response to 
etching and in other propert tes An examination ot 
the erystal as shown in Fig. 1 shows the 
polarity clearly. Viewed normal to the c-axis, pairs 
spaced cadmium-selenium layers are seen 


also 
structure 


of closely 
The ‘cadmium side’ and the ‘selenium side’ are defined 
in Fig. 1 

For an understanding of the polar physical annul 
chemical effeets it is important to know which is the 
cadmium and which the the 
c-axis. It is possible to make such an identification 
by observing the effeets of anomalous X-ray disper 
sion on the intensity of the X-rays reflected from the 
positive and negative sides of the basal planes (00.1) 
and (007) Previous workers have 
zine sulphide, gallium arsenide and indium arsenide 
in such a manner! *. To our knowledge, this com 
munication reports the first application of this 


selenium side of 


investigated enubic 


| 21 ‘ 
| 
ta 
me 
SV sten Phases in | ents 
the eutecti« ot 
rh Rua’ Th + Th,Ru, ! 1,262 12 
Rh Th rh, Rh 1,237 lz 
Ch + Th.Os 1287 41 
th —tr | Th + Thylr 1.300) 
mh Th Th,Pt 7h +0 1242 1 
= Compound X-ray densit 
oon 
Ph, Rt ' 117 
rh.tr ‘ ' " 
Pable 2 
| 
Lane, 1. R., Golden, L. B., and Ackerman, W. L., Delust. Bag. 
45, 10687 (1053 
Miiller, E., 2. Elektrochem., 38, 561 
P. App. No. 196S8/59 and 53/60 
] 
iyi 
pe 
1¢ 
big 


2 
NATURE January 21. 
nteyrated mtensities were obtain 
by counting while spmultaneous! 
) € QO rotating the ¢ rvstal at 771 
slowly seanning the entire peak at 
oe @ 1/8 (20) per rain After the rotated 
J ntegrated intensities Were Theis 
| ired on one side, the ervstal wa 
turned over, aliuned, andl the 
Va a Va \ fr \ dentical for any two (ood) 
reflexions For different peak- 
various aluminium filters were used 
o that the countimg-rate fe ll with: 
the linear response range of thi 
scintillation counter. Table 1 con 
tan = fe * — pares atypical set of results with the 
| The side of the erystal proved to 
be the cadmium side by the X-Tu 
i j data of Table 1 was found to be 
A come positively charged on exten 
4 jon. By the sign convention ot the 
@ LR.E. 1949 Standard on Pir 
eleetricity the end s theretore 
the outward directed normal trou 
the le 
Havu established this correla 
to tion, other differentiating propertie 
of opp te surtaces whicl 
to a wurtzite trueture By aking have been correlated to the piezoel Sign cat 
™ nm corrections he atom ‘ tterin factor il oO be re lated to the 1 B lavel orcaet Table 2 Is 
sbulation of some of these corre lat rons for cadmunu 
trueture factor ratio hich selenide 
roo Considering the similar character of all wurtz 
rtiona the ratio of the integrated inter ‘ nd sphalerite compounds, it ould appear re 
im t These theoretical ratios ¢ ible for these compo nds to show the same type of 
for copper rachation il orrela nas cad im raumely, the 
| lal ! etallic laver will be in the direction, as defin 
hy he piezoelectric sign Phis is in keeping with 
ep findings for zine sulphide and (by unterener from the 
tehine behaviour) for gallium arsen de and india 
rsemuid Anv theory which attempt to explain 
Phat tensity rat the differentiating properties of the opposite (00.1 
| / irface of wurtzite and the opposite 111) surtace 
4} I ELATION OF A-—B LAYER ORD! with OTuKR P 
WHICH DISTINGUISH OPPOSITE 1 SURF ACT 
CADMIUM SELENIDE 
fhe experimental procedure is quite \ Out 
reular plate of lenide, the surface t ‘ 
hich was orenta i to within 3 min. of are witl irtac 
- e (00,1) plane, wa etched and given an optical 
olish with alumina Measurements with an by 1940 
optical flat indicate that both surfaces were lightly vention 
rounded but were flat to LO fringes. N the disk —_T 
| placed on a bed of wax tn a eviind vhich wa See I 
rted into the re ti fla pecimen spinner of a 
ndard ‘Norelco’ diffractometer Th polish 
held against the top irface of the nn ! t 
When the mterterence ring wel eentred 
the ervetal was locked into position est the K 


= 
ig 
1) alle m oft ery ul 
} necimen holder, the latter was rotated by motor — 2 
hile distant ht source was reflected off hu Moor 
tating ervstal irtace Phe steadine of this tive ends 
ntical image proved to be an extremety sensitive 
taut the line-up The experu ental values for the af 
oft the lim i} 
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‘ompat ible with 


tor sphalerite cor 
these findings. 
This work was supported by the 
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OCEANOGRAPHY 


Organic Acids in Pacific Ocean Waters 

Is dissolved m waters of the Pacific 
olvent extractions with 
and (2 by 


sols. 


tcc acl 
olated by : (1 


iphide 


were 
earbon dis and chloroform, 
vdroxide 


co-preeipitation with ferri hi 


ictions were carried out on 15°3 
freed of particulate matter 


The solvent extr 
20-01. of sea-waters 


Mill pore ft lters (pore 


chloroform 


by filtration thro HA 


from earbon 


and 


244 


methanol 


disulphide extrac vere methylated with 


trace otf cones ntrated s ilph iriec acid, and thes 


anal 
ehrom itographue 


bmitted to gas 


ts were then su 
n‘Aerograph’ model L1LO-¢ 
Instrume Co.. Walnut Cree! 


arul LO-tt Craig polyester 


produ 
using a gas chron 


ilhe Ths 


incorporating 5 


ain uly 
atograph 
California 


isolated 


snecinate column 


were ident 
res » 


methyl ¢ 


with 


from. th ibsequent 
lable 1 


hides 


bv collection 


fatty acid 


spectra 
pertinent data on 
m pH, and in 
fatty acids ¢ 


unknown 
nfra-red aid 
Their relative 


posit 1on traces 
tion lentical with the and ¢ 
saturated fatty acid es 


traces for sat 17 


thee 


normal, 
10 


the fatty 


Was rul 


two repre sentutive 


To determine t he reentave ‘covery of 


rent 


water a tracer expel 
(Nuclear-Chicago, Cat. Ne 
10 is | 


\traction 


acids tron secu 
ng palmitie acid-| 
! 23), added as 345 « 


of f 


to ¢ ach 


Cr 
sample 
with chlorotorm 


hyvdrochlori 


prior to ¢ 
acidified 


solvent 


sea-watel 


The samples were 


o a pH of 2-0, and the 


with 


acid t 


on 
aveo January 21, 1961 
Air Foree, 
‘ ie fatty acid esters 
Clevite Corporation, etention times on the 
ae 540 East 105 St... n fatty acid esters and in the 
Cleveland cast f f palmitic nd steari 
Ohio aids 
Coster, D., Knol, K. S., and Prins, J, A., Z. Phus., 68, 345 (1956 infra-red 
White, K A 30. 046 (1959 isolated it 
| J. App. Phus., 30, 960 (1959). sample lo 
Db. H., Acta 8,54 dicates the 
( y and (’.. From thei 
Ta 1. Farry ATED } M SEA-WATE 
== : a 
1.200) 2.020 | 18-1) 3-10} 0-4) 1-8) 14-6): 14) 89 
174° 32° 40° N 190 28/02/13) 79 140/70 10) 14) 604 
11 
11s 
! oo W 
119 Ww 
1 W 
lis oo W 
These v t minit e felt tol rect within faet tw 
4 wears t } pal t t \ “ tio! nit turat analogues of ¢ ina 
Identifiat peaks appe t trace 
( trol $4 i 
ae - | ‘ i 
tion iN 110 Depth to bott tit 
fd t 1 wat res iv f nd to eont traces fatt 


220 


CORGANK 


Depth 
collected 
(m.) 


Depth t 
botton 


cation 


(1) Third re-precipitation of the original water from S?B-—2 


Reagent control using 
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ACIDS ISOLATED FROM SEA-WATER 


tracted 


with ferric hydroxide and working up in the sa 


21, 1961 


HYDROXIDE 


January 


BY CO-PRECLPITATION WITH FERRI 


Milligrams 


Analvsis imolated 
lume ash free) 


Per litre 


! ‘ Hi Total Ash free ash free) 


e manner as the origina 


listilled water and working up the ferric hydroxide precipitate as above. 


eatracts, freed of 


olvent, were plated on | In, COpper 
ts and counted with a Nuclear-Chicago model 


bie 
esterified 


countor The free aeids then 
and the methyl 


chromatographic analysis 


gas-flow were 
esters submitted to vas 

The effluent 
palmitate was collected from: the column and counted 
overall vields 
wnounts of the saturated, mono-unsaturated and 
li-unsaturated acids based on the methyl palmitat: 
shown in Table 2. ‘There was no indica 
of the C,,, C,, and C,, 
the tracer experiment 


methyl 


to obtain the recovery. "The and 


recovery are 


tion of the presence esters in 


The co-precipitation of organic ids with ferris 
hvdroxide was effected by the initial addition of 
10 mem./l. of iron(ITI) as ferrie chloride to 
ample of filtered sea-water, prev iously acidified to a 
H of 2-3 with hydrochloric acid. The ferric hydrox 
ides were precipitated with 2N 
hydroxide to a final pH of 6-1 6-5, and the precipitate 
lected by centrifugation This material wa- 
vorked free of chloride ion, redissolved in hydro 
chloric acid to a pH of 2-0 and passed through 


each 


sols potassiun 


Dowex-50° eation exchange resin (//-form, 200 
101) mesh, 4 cross-linked). acids were eluted 
with 0-1 N hydrochlory acid, and the eluate adjusted 
to a pH of 3-5 with 2.N potassium hvydroxickt The 

lution was taken to dryness in racvo and the 

sidual salts extracted repeatedly with ¢sopropy! 
ilcohol The aleoholic extracts, dried and freed of 
potassium chloride, were worked up to give light 
vellow solids, showing blue-green fluorescence. and 


Prime (mir 


| 

1] 
i! ‘ 
| | | 
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viving negative tests for halogens, phosphorus, nitro 
yen, boron, sulphur and iron. The yields and carbon 
hydrogen analyses of this material from two stations 
are shown in Table 3. The ash-free material gave an 
average molecular weight of 395 and an equivalent 
weight of 208. Hydroxyl and carboxyl groups wert 
indicated by the infra-red spectra (Fig. 2) and spot 
Tests for unsaturation and aromaticity were 
Ultra-violet absorption curves showed only 
\ttempts 
to separate this mixture by paper chromatography 
and paper electrophoresis were nnsnuecessfiul 


tests 
neyvative 
increasing absorption from 700 to 220 mu 


Cm 


+000 2,000 1,700 


\ more detailed report and discussion of this work 
appear elsewhere 
Chis work has been sponsored by the 


Office of 
Naval Research under contract with the University 
of California 
Perer M 
Scripps Institute of Oceanography, 
University of California, 
La Jolla, California. 
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BIOPHYSICS 


Use of Potassium Tartrate for 
Equilibrium Density-gradient Centrifugation 
of Animal Viruses 
DENSITY-GRADIENT centrifugation of 
velocity and equilibrium types ha 


both thie 
heen applied for 
separating and purifying plant Viruses 


such as tobacco 


mosaic and potato yellows’, and “> very recently to 


animal viruses such as Rous sarcoma 


and polyoma‘. 


Shope fibroma 


Equilibrium banding with satisfac 


reeovery of biological activity has usually 
been achieved in rubidium or csium chlorides after 
eentrifugation for approximately 24 hr Some 
viruses are, however, inactivated by these salts, 


20us sarcoma, require 


Non-equili 


m ylvcerol cradients has been 


and others, as, for exarnple, 


stabilization by albumin and citrate? 
brium sedimentation 
used to purify Shope papilloma® and reasonably 


sharp peaks of influenza and Newcastle disease viruses, 


(m.) 
| 
Ph l ino “1 24-3 23-6 0-147 
(amtrol 1 1) 24) 
(2) 
1,400 1,100 800 
/ \ / 
\ \ At 4 
[ufra-red speetrum of SFB 
4 
4 
} 
| 
: 
| 
Fig. 1. Gas chromatographic traces of samples 47-4 and 10-4 eee > 
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and also of vaccinia haemagglutinin, may be obtained 
after brief centrifugation in sucrose gradients of the 
velécity-sedimentation type’. 

In this communication we describe a simple method 
for equilibrium handing of some anunal viruses, 
using preformed density gradients of neutral potas 
sium tartrate. Equilibrium is obtained very rapidly 
in this salt, which possesses other advantages also 
in that concentrated solutions do not mnactivats the 
infeetivit v or haanagglutinins of the various viruses 50 
Furthermore, the salt is inexpensive 
the analytical 


far examined 
and no additional 
reagent Is mecessary. 

Gradients were prepared at 4 
mixing chambers, one of which was tilled with con 


purification of 


using two small 
centrated potassium tartrate (varying from 35 to 
60 per cent in different expernnents), and the other 
with 2 per cent tartrate. The pH of the solutions was 
adjusted to 7-5. Virus samples (0°25-0-5 rol.) were 
then eraded on to the tartrate gradient in an equal 
volume of the 2 per cent salt Centrifugation was 
cartied out in the Spinco SW39 head at 39,000 
Most viruses banded satisfactorily in equill- 
but vaecinia hemagylutimin, tor 


r.pan. 
briym after 1-2 hr. ; 
example, may require 6 hr. centrifugation for close 
handing. After centrifugation, fractions were usually 
obtained by piercing the bottom of the centrifuge 
tube with a needle and running denser salt (70 per 
cent tartrate) up from below (top unloader ). 

In some experiments the samples were collected 
by a novel method developed by one of us (R.S. E.), 
in which the centrifuge tube lowered into a 
mixture of aleohol and dry ice and held there until 
The centrifuge tube was 


Was 


tha contents were frozen. 
rerhoved and cut rapidly into ten or more segments 
with asmallsaw. Each segment was then transferred 
to & tube and allowed to thaw. Contrary to expecta 
tioh, control experiments showed that carefully 
corftrolled freezing did not distort or displace bound- 
ariés significantly, provided that the band was at 

one-third of the down the centrifugation 
experiments, samples from equal 
at the same time in the 


way 
In several 
volumes of virus centrifuged 
thrpe buckets of the SH 39 head were colleeted by 
three different methods, namely, dripping from the 
bottom of the tube, drip] ng from the top of the tube 
in the top-unloader, and by ‘freezing-and-sawing 
the latter yielded as 
frequently sharper, bands than those 
The freezing-and-sawing 
technique also offers the advantage that each fraction 
thus 
fraction to another 
through the 


In every instance technique 
sharp, and 
obtained by dripping 


is collected independently, and there is less 


danger of contamination from one 
than 
Bame orifice 

A typical sedimentation diagram 
influenza 4 virus centrifuged in a tarti 
shown in Fig. 1. It will be 
min 


when all sampies are passed 


een that 
tion for only the mayor 
1s recovered ith 
and that 


adjacent tubes of hi 


equilibrium i 


onlv traces ot activil are recoveres 
lower dens! 
ed with unflue 
In all 


inteetivity 


ybtau 

the 

was 

virus the 
! 

st ae \ mag iftinin fraction was 

that of the 


bly ae 


a} arp equil brium peak 
B and Neweast k di i iruse 


and 


Cases 
recovery of heen rovitit n 
quantitative ; veastle disease 
titre of the mo 

ally from two 
The 


nal Vil 


rie removal 
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Tube No 


big. 1. Sedimentation diagram of influenza A, strain WEL, after 
centrifugation in a potassium tartrate gradient for 40 min. at 
Spinco SW39 head Maximum potassium 
on, 43 per cent. Virus diluted 1 : 2 in buffered 

and 0-25 mil. placed on gradient 


The speciticity of each hemayylutinin was 
neutralization with the «appropriate 
The most concentrated tartrate solution 


gradient. 
checked by 
antiserum 
used (60 per cent) aguvlutinates a 1 per cent suspension 
of chicken dilution of 1:2-1:4 
only 


ery throevte s to a 


yradients are thus more con- 
vement in many ways than gradients pre pared with 


alts such as ewsium and rubidium chlorides 


Potassium tartrate 
heavy 
tor equilibrium banding of 
It seems hkely that 
be applied for the concentration and purification of 
many other macromolecules, for the 
and for the separation 

For example, as will 


several animal viruses. 


tartrate gradients could readily 
Viruses and 
separation ot virus moixtures, 
of components from one virus 
be described in detail elsewhere, the vaccinia hemag 
vlutinin may be banded relatively sharply in 15 
most. of the 
the 


Experiments are in 


whereas 
bottom of 


tartrate, 
found at the 


per cent potassium 


infectious particles are 
gradient at this concentration® 
progress in an attempt to sharpen the resolution of 
these and other viral components 

We are ad to Dr. Carl Woese for valuable 


ad\ ce on This work 


2213-C2) of 
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cradient techniques. 
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ttee on Atypical Growth, Yale University. 
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Rapid Identification of High Polymers 
using a Simple Pyrolysis Unit with a 
Gas-Liquid Chromatograph 
For some years it was standard practice in thes 


laboratories to pyroly pOViners in an intimate mix 


with silver ana under carefully contr 
conditions im an inert partial atmosphe re. The 
degradation products were fractionated and examined 
by vas liquid partition chromatography Phe per 
formance of the entire process im one tage Was con 


idered as a natural development of the technique, 
and the piece of apparatus to he deseribed is now 


regular use 


The considerations of design and operation of the 
pyrolyser were governed by the following factors 
a) The polymer degradation must be complete and 
should oceur in the shortest possible time A very 
thin film of polymer is therefore required and this 
will have the great advantage of minimizing secondary 
reactions between degradation produc ts! }, Flash 
depolymerization requires rapid heating of the 
very thin polymer film to the degradation tempera 
ture This may be achieved by a large heatit 
relative to the mass of polymer. (ce) Ga 


area 
seous diffusion 
of the degradation products must be a minimur 
therefore the ps rolysis coil must be in the chromato 
graph column itself and sited as near the surfiaes 
of the packing material as is practicable l) To 
reduce the risk of condensation of any part ol t he 
gaseous sample the pyroly coil must be loeated 
within the column heater zone 

The pyrolyser (Fig. 1) consists of a rubber bung 
thre igh which two pueces of 6 BA brass studding 
about 4°25 in. long; they project 1-5 in. above the 
bung and 2 in. below it The upper ends are sleeved 


with polyvinyl chloride and terminate in a 5-amp. 


connector block, the lower ends are glass sleeved 
ind terminate in crewed connector bushes The 
pyrolysis coil itself is a 6-in. length of 28 standard 
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l2v. ACCUMULATOR 


SWITCH 


RHEOSTAT 
10 ohm 2 amp. 


PYROLYSIS COIL 


big 


ine nit hrom ‘ 


Pyrolyser 


wires coiled to diamete 


over its middle 4 in., the two ends being fixed in the 


two serewed connector bushes The associated 


electrical circuit is shown in Fig. 


\ very thin film of polymer, from a dilute emulsion 


* solution, or a dispersed gel, 
i, and the assembly inserted in the top of 


is cast on the filament, 


moditied chromatographic columm The earrier gas 


tlow is then started, and. after allowing a short tine 
for the flow equilibrium to be set up, the coil 
tired’ at about 500° C. for 2-5 se The pyrolysis 


products are imme 
by 


chiately 


swept on to the column 


the carrer stream and chromatographed Com 
pleteness of degradation can be checked by re-firing 
the coil at 1,.000° C 
mal from the det: 


when there should be no further 


etor due to degradation products 


| 
Methy 

} ‘i 
| 
an 
} 
| 
Fig Pyrolysis chromatograms of two } | vers and tw Ae 
j polymers obtained on a 12-5 per cent polyethylene glycol succit oe 
it Huma operatin 
EL 
Fig Two views in position iz ‘ 
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Characteristic fingerprint chromatograms for home 
polymers of methyl methaervlate and styrene, and 


molwn oft methacrylate with stvrern 


‘ 
} 


methyl 


ierviate with a-methvl-stvrene 


3 When examining copolymers 
thy 


obtained, ] 


quantitative assays of 


but 


monomers th 


with more comple 


will 
if tilarnent ur asurement, a filament 
lower heat capacity possibly in the form o try 


nd the development of a miniatur ths 


Vinvl Produet 


comin 


wish to thank the Directors of 


for permission to publish this nication 
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An Enrichment Trap for Use with 
Capillary Columns 


mvestivation 
the 


re expert need when using 


i during cooking of 


potatoe 


ras chroma- 


tovraphu Techniques im njection of small 


A nvlon capillary 


juantities of column, 
length 50 ft 
15 per cent tritolyl] phosphate, 
used. It 

syringe 


Vapour 


mternal diameter coated with 
Lovelock small 
was found that the conven- 
loo: 


vapour to 


and a 
letector® were 
tional myeeti into a 
tm did allow 
nto the « Phe by 
ould be re 30:14 
the 
provide 
s method of 
an enrichment 
with 


pass 


pass 
piss carrier pas 


thout 


components being studied, but 


SeT iously 


not sufficient sample for detec 


abandons d im 


Wiis 


ked 


miyection 
enrichment 


has 


trap 
tor ime been 
substances given off trom 1 


potatoes boiling in a 3-litre round-bottom flask were 


removed by a stream of nitrogen and treed trom water 


apour by passing suecessively through a glass 
Tray, cooled solid 


and a similar trap cooled with liquid oxygen 
retained 


with earbon dioxide 
acetome, 
The escaping 


substances were then 
of 10 in. of O-OL in 
lon capillary coated with the same phase 
Atter collection for 20 min... the 
cted and re the 
cohimn (Fig. 1), immersed in 
With the carrier gas the trap 
C. until the air peak signal 
1 im hot 
removed, 


volatil 


COMSIStT 


iped trap 
trap 
connected to nvion 


while still 


apillary 


liquid oxygen tlowing, 
Was kept at 
recorder, and then nmmerses 
for 20) se« 

The 


rom 


obtained on the 
‘at appro : 

at chromatogram 

showed a 


‘ of components, 
1a small air pe 


d 


+} 


along wi ak which was a useful guide 


for obtaining relative re iom times 

Confirmatory infra-red analvsis cannot be obtained 
The enrich- 
however. be for 


The capillary trap is filled 


when using the nylon capillary column 


ment trap used satisfactorily 


uxed chrom tography 


Can, 


NATURE 


substances as deseribed 


the 
# small sarmple of authentic vapour, suspected to be 


unknown volatile 


tbove. then connected to column as before and 
present in the unknown, injected by syringe into the 
port situated in front of the 30: 
Fhus 1/30th of the sample passes mto the trap and is 


disconnect d 


1 by-pass system 
The capillary then 
column system and connected to 
The original trap 


and 


retamed., 
from the 
empty trap held in liquid oxygen 


trap is 
a similar 
unknown volatile substances 


containing the 


immersed in hot water causing 
contents to intimately \ 
nedle is fitted to the 
syringe is used to propel 
the first trap to the 

trap is then connected to the column as 
The 


was found that 


vuithentic 
the 
SV 


sumple is 
hyperdermice 
first trap and an open 
the volatile 


second trap 


substances 
The second 
before and 
two-trap 


from 
the contents hromatographe d stem 


nee it mtimate 
ir in the first capillary trap 


the 


m necessary 
did not ocr 
I wish to acknowledge 


Mr. A. EF. Jovee 


encouragement given by 


Research Establishment. 
Ministry of Agriculture, Fisheries and Food, 
Aberdeen 
Paper 
182 
iz. D. A 
N 


Thermal Stability of Titanium Dioxide 
Vorres and Dutton 
described 

ot 1 


moist and dry 


Phave 
tal 
Its decomposition in 


and Vorres and Donohue 
the 
choxide. 
nitre 


recent ly preparation and = ery 


structure 
gen has been determ- 


the thermal 


dry and 
investigations of 
inorganic fluorides 
Table 1 
an atmosphere-controlled 


the 


been deseribed elsewhere 


med as part of our 
decomposit ton ot 

The results pre 
the use of 


balance 


some 
sented im were obtamed by 
thermogravi 
and operation of 
The 
ns 3 and 4, made in 
the 
only 
additional 
in a horizontal ‘Vveor’ 


metric construction 


which have reported 


isothermal weight-loss data for m 
dry air 


X-ray 


titan! 


and 
showed 


and nitrogen, are maximum losses, 


of then 


(anatase) 


examinations residues 


un dioxide Several 


were carried out 


experi ents 


10. 4760 
A A 
| 
ey are shown m | 
| 
monomers and co iethod only 
semi ntitatin ia 
| 
of x Y 
appa | D 
“ 
Fig. 1. 4, Argon tlow regulator; B, syringe injection port ; 
nylon capillary by-pass J), enrich nt trap immersed in liqut 
<ygen: 50-ft. nylon capillar Volatile substances 
ted in the trap with the gas flowing in an XY direction 
but ased 4s wn (ret. 3) 
N amd Melvill K \. 191 ‘iu 
IN the course of 
ibstances prod 
lifficultis 
j 
eseribea 
The 
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Table 1. [soOTHREMAL WEIGHT-LOSS DATA POR TITANIUM DIoxIpR 


Duration ot Total 
Kun No. | Temperature | Atmosphere the run Weight-loss 
©.) min.) (per cent 
I 340 dry air 4,285 47 
2 1H) dry air 1,550 a 
dry air 112 
40 dry nitrogen 
5 S40 moist air $30 22 
6 moist air 186 24-2 
7 455 moist air 


tube at 460° C. with a stream of dry air flowing 
through the tube. In these experiments a white 
material condensed on a water-cooled cold tinge: 
placed 2 in. from the heated sample contained in a 
platinum boat. This condensate was very hygro 
scopic and reacted vigorously with water to form a 
clear, colourless, highly acidic solution which gave 
positive qualitative tests for both titanium and 
fluoride ions. ‘These results agree well with the 
reported characteristics’ of titanium fluoride. It 
was concluded that the fluoride formed during the 
decomposition of titanium dioxide and was swept 
away by the air stream (b.p. of titanium fluoride is 
284° 

From this information it was concluded that 
titanium dioxide in a dry atmosphere of air o1 
nitrogen decomposed as follows : 

2TiIOF, = TiO, + TiF, (| 
The ecaleulated loss of weight on the basis of this 
equation, if all the fluoride is lost, is 60-8 per cent, 
which is in good agreement with runs 3 and 4. Fig. | 
indicates that this decomposition begins at 150-200 
C. and is complete by 500° C. when the heating-rat« 
is 4° CU. per min. 

The weight loss values for runs 5, 6 and 7 made im 
@ moist atmosphere are maximum values. X-ray 
patterns of the residues show only titanium clioxid: 
(anatase). From this evidence the simplest reaction 
Is written as: 


riOF, + H,O no, 2HE (2 


If only hydrogen fluoride is lost, the caleulated loss 


This value agrees well with 


of weight is 21-6 per cent 
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run 5. However, the observed losses of runs 6 and 
7 are noticeably greater. 

The following explanation for the observed devia 
tions of runs 6 and 7 is suggested. Reaction (2) can 
be considered as the summation of the two reactions : 


2TIOF, ho, + TiF, 3) 
rik, + 2H,0 = TiO, + 4HF (4) 


If reaction (3) is the first step, then the loss of any 
titanium fluoride from the crucible before it is 
hydrolysed to titanium dioxide will cause a loss of 
weight in excess of that calculated for reaction (2) 

It will be noted that the deviation from the expected 
loss on the basis of the simple one-step case (ré 
action (2)) increases for higher-temperature runs. At 
higher te mperatures it was observed that the velocity 
of the decomposition was greater, so the probability 
of escape of titanium fluoride before it can react with 
water vapour in the atmosphere is also greater 
This effect also depends, among other things, on the 
partial pressure of the water in the atrnosphere, which 
was not considered. 

\ similar deviation with respect to increasing 
temperature was observed in the decomposition of 
Na, SiF, in moist air* 


J. S. 
D. L. DeapmMor: 
State Geological Survey. 


Urbana, 
Illinois. 


Vorres, K. S., and Dutton, F. 1 77, 201g 
(1955). 
* Vorres, K. S., and Donohne, J., Acta Cryst., 8, 25 (195 
* Deadmore, D. L., thesis (University of Illinois, Feb. 1960 
* Ruf, O., and Plato, W., Ber., 37, 673 (1904) 
‘CGmelins Handbuch der Anorganischen Chem \ritaniu Syst 
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Ethyl Branching in the Fischer-Tropsch 
Synthesis 


CURRENT schemes for explaining chain-growth m 
the Fischer-Tropsch synthesis'-* do not permit the 
formation of an ethvl-branched hydrocarbon. We wish 
to report the identification of 3-ethyipentane in a 
hydrogenated Fischer-Tropsch synthesis product. A 
compound with this carbon skeleton has not hitherto 
been found in the product Quantitative analyses 
by gas chron atouraphy vive a mole ratio of 2.5-di 
methylpentane to 3-ethylpentane f 1-5 Weit- 
kamp! found that 2,3-dimethylpentan 
0-9 volume per cent of the hvdrogenated C,-hvydro 


‘ onstituted 


earbons from the synthesis product 
The Fischer Propsch prod wt Was triad IDLY 
l hvdrogen: 1 carbon monoxide gas over a reduced 


iron catalvst at 260° C., 21-4 atmospheres, and an 


hourly space-velocity of 300 The product waa 
distilled to give four fractions, boiling from 60° to 
i70 CC. These fractions were hydrogenated over 
platinum oxide catalyst It has been shown!’ that 
the distribution of skeletal isomers in the Fischer 
lropsch synthesis is identical for parattins and oletins 
‘These hvdrovenated fractions were chromatographed 
on Davison No. 950 silica gel, at colurnn tempera 

s from 10 to 5° C.. to isolate the hydro 

irbon portions. Olefin-contaiming portions 

re-hydrogenated and re-chromatographed The co 
bined saturated-hydrocarbon fractions were then 
distilled into narrow-boiling fractions 


| 

a 
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| 4 
‘ 

7 
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examination of these hydro- 


arbon fractions was made on a 26-5 tt. by 4:5 min. 
diameter 
containing 7! 


ratio 12 parts tri-cresylphosphate to SS parts 


interna! stainless stecl column, coiled as a 


helix, om. of pen king made 


mesh ‘Chromosorb’. By measuring the reten- 


Panethyvihexane, 
S-ethylpentane, identified 

analysing 

mass spectromet The 3 
part of the mmed 
peak were in the 


and itely 


Ihe Treeze 


The hydrocarbon portions ot duplicate freeze 


outs as ‘Tit 


per 


thylhexane, 1 SS per 


thylpentane, 13 
per nt 3-m cent 3-ethvl 
pentane, 12 per 

In the Fischer-Tropsch synthesis, 
might be formed in any one ays 
earbon chain might 
init to a methyl such as in 
the 3-methylpentane chain. (2) A one unit 
d to 2-ethyl-1-butene (Weitkamp' shows that 
this is present in the product) by an oxo-type reaction 
3) Reaction occurs between a C,-chain and a two 
earbon unit, that is, ‘multiple build-in’ as suggested 
by Hall ef al 4) Isomerization of the carbon 
skeleton occurs to form 3-ethylpentane, but this seems 
inlikely. 

This work is part of @ larger project on the analysi 
of Fischer-Tropsch synthesis products through the 
(*,-compounds The entirety will be 
reported later. We wish to acknowledge the following 
who have contributed to this particular phase of the 

C. Zahn, G. Pantazoplos and A. G. Sharkey, 
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(1) The 
grow a one-carbon 
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BIOCHEMISTRY 


Hemoglobins, Myoglobins and 
Erythrocruorins: a Proposal for modifying 
the Present Terminology 


present ter! nology for those 
igments which combine revers 
which the terms haemoglobin, mvyoglo 
ire used im varying 
far from satis 
howed that a cor 
whe reby 


to be ce 


as no longer justified on the 


Svedberg?, 


were sigTiat 


type 
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instead that 
reneral term for both verte 
and that the term 


abandoned According to 


guested 
bin’ should be used as a 
brate and invertebrate pigments, 


le 


ervthrocruorin should be 
identi 
hemoglobin, muscle 
gard to the 


“liately 


stion any given pigment should be 
as in Planorl 
iwxlobin, ete. It is 
that this te 


into diffieulties 


its origin, 


with re latter 


dlesignation imn ran 


the when 


proposal it 


I may reeall that at time Keilin and 
Hartree then held 


that mvoglobimn (musele ovlobin) and he moglobin 


was generally 
and 
always emphasized. 
that 

two compounds are 
now 
the 
finds’’. 
equate 


in vertebrates fundamentally different, 
differences 
Thus, Roug 

It is an old creed 


physicochemi 


were 


between them were 
hton, quite recently, 
that these 


hy it 


commented’ 


ly similar, this creed must 
go, for the nore intimately one studies 
the differences 

Hartree’s proposal to 


therm, 
more frequent aré that one 
Henee, Keilin and 
myoglobins with hawmoglobins did not with 
Howeve r. following the work of 
, and of Perutz et al.*, it might appear 
that # proposal could now be defended. Yet 
the net result of the X-ray work, which proves that 
the tertiary of mammalian mvovlobin and 
closely 


pom ral acceptance, 
Kendrew 

sch 


structure 
very been to 
that there are at present no physico 
criteria by which can 


liemoglobin is similar, has 
demonstrate 
chemical distinguish 
Causes It might 
the term 
older TRATES, 


Yet 


real distinction to be 


one 


between these compounds in all 
should 
instead the 
tissue hamoglohbin 
very 
between the two, which is pmplicit in the term 
hamoglobin”. 


therefore, that we abandon 


aeem, 
myoglobin, and use musele 
haemoglobin or this is not 


so since there is a made 
“tissue 
Hemoglobins function in the trans 
port of oxygen to the tissues and therefore oc¢ ur im 
conjyunetion with some kind of eirculatory system 
They may or may not be found in corpuscles ' Myo- 
usually saturated with oxygen, remain 
tissues where they are located, and fune- 


globins are 
within the 
tion to provide a reserve of oxvgen against short-term 
deficits 
Keilin 


thus : 


and Hartree summed up their intentions 

To avoid confusion and unnecessary complica 
of the nomenclature, the 
biologically active protein 


carriers Or enzymes, 


classification of all 
compounds, 
should be not 
upon their physico-chemical properties as proteins 
activities and the 
or prost he tic, The 
humoglobins, 


Troms 
such as 
oxvgen based 
but upon their specitic biological 


nature of their active, groups”. 


distinetion between myoglobins and 


made above, is in line with this aim. However, it is 
hamoglobin’ as a 
pigment, Farthe: 
al disadvantage that 


means 


insatist 
generie mame for both groups 0 


obviously actory to use 


more, it would have the very ré 


for many investigators hemoglobin’ 


hem gro per molecule, with 
68,000, and al e other 


Finally, one 


compound with four 


lar wergiit properties 


alian h oglobins requires 
t other 


an col 


which earries ations of any sor 
contains protoh 

oxvgen, for u in those cases 

be classed 


throug] 


as either 
data: 


possibl 


ver. prament cannot 

slobin lac k of 
should be found in 
work of Scholander 
which 


recem 


For exan ple, the 


the 


seems 


especially 
nver 


ing certaim tebrat 


pigment mav act to promote 


tion time relative t 
aves known to be present, 
n these fraction 
Confirmation of 3 
i 
PAK Al mnmitroy 
the mits on i 
thvipemtam 
preceding 3-meth 
A 
ve: 
hy 
Te 
Hots 
= 
and Ca W.E., 
A. W., and Frye, 
4.. and Anderson, R. 1 
‘Gall, D., and Kipping, P. J., Petrol., 44, 24 
Hall, W. K., Koxes, R. J., P. H.. J. Amer. Chen 
oft 
A term 
res] th bine 
oxygen n where 
and er nyogobin 
lifferen nm oand possil 
and Hi d to do so. 
ments of this as erythro ittractive when 
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passave of oxygen to the tissues, rather than, or 
im midition to, carrying a ot (The 
storage hypothesis has not found favour with investiga 
Kliassen*.) 


the 


reserve oxvygen 


tors in certain specihe cases, Compare 


it is now possible to conceive a classification which 


takes account of these considerations, which has 
historical and logical justification, and which causes 
the least change to the existing terminology The 
term ‘erythroecruorin’ (red pigment) was introduced 


Lankester® as a general term for all protoh:ermn 
without 


by 
oxvgen-combining 


re spiratory 
any implication as to the structure or function of the 


nts, 
pigment, and in contrast to the analogous pigments 
of certain he called ‘chloro 
cruorins’ (green pigment)—a term which is still used 
in this sense!®, It is therefore proposed that the term 
erythroecruorin be used for all known or presumed 
protohwm respiratory pigments which are known or 
to be undergoing 
oxygenation. All erythrocruorins which are known 
or presumed to function in oxygen storage can be 
will be noted that this 
scheme maintains the present usage for vertebrate 
erythrocruorins, but also incorporates it into a general 
scheme for both vertebrate and invertebrate pigments 

It may be noted also that the prefix ‘nyo-’ could 
possibly be used for pigments other than erythro- 
eruorins Which are analogous to myoglobins. Man 
well" has already used the term myohwemerythrin 


marine worms which 


presumed capable ot reversible 


classed as mvyoglobins It 


in this sense. 

Consistent use of the terminology suggested here 
will be found to lead not only to greater flexibility 
in discussion but greater precision also. It is hoped 
that these advantages, together with those enumer- 
“ute d abov e, WwW ill commend themsely esto other workers 
n the field. 

H. 
John Harrison Laboratory of Chemistry, 
University of Pennsylvania, 


Ph laacle Iphia 4. 
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Rehardening of Softened Enamel Surfaces 

of Human Teeth by Solutions of Calcium 
Phosphates 

I d human en l has been 


REHARDENING of soften wn 
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tions This communication describes conditions 
which have been developed for rehardening tooth 
surfaces, softened by a prior treatrnent with a buffer 
\ Kentron used 
Knoop diamond indenter, as deseribed previously‘ 
hardness Human 


microhardness tester was 


for following changes in surface 


teeth were tested for hardness initially, after soften 
ing by acetate buffer, and after treatment m calcium 
phosphate solutions. For each determination, ten 
indentations were made, and the hardness was 


expressed as an average Knoop hardness number 
The initial indentations were often remeasured at the 
end of the experiments, and no change of length was 
noted. Softening of the teeth was produced in groups 
of ten by treatment with 1 litre of buffer 
O-OOL M, pu 5-50, for 2-12 hr. at 37 

For the preparation of rehardening solutions, two 
calcium salts were used, secondary calcium phosphate 


acetate 


dihydrate (caleium phosphorus molar ratio, 1-0) and 
synthetic hydrox vapatite (Ca/P ratio, 1-67). A weighed 
amount of salt (50 m.moles of calcium) was dissolved 
in twiee this molar concentration of hydrochloric 
acid, and the volume was made up to | litre. From 
this stock solution, aliquots corresponding to 0-75 or 
1-25 m.moles of calcium were pipetted into bottles 
eontaining distilled water at 37 Aliquots of potas 
sium fluoride stock solution (0-02 4/) corresponding 
to 1-7 p.p.m if desired The volume 
was made up to about 480 ml. with distilled water 
and sufficient potassium hydroxide (0-05 WV) 
added to bring the pH to pre determine d values The 
final volume was adjusted to 500 ml. The solutions 
were metastable, the pH dropped during the period 
of treatment, and some precipitation occurred. 
Softened teeth were kept in pairs in 500 ml. of 
without stirring, 
Various time 


were added, 


wae 


the rehardening solutions at 37° ¢ 
and their 


hardness was determined at 


SOFTENING 5 
PERIOD REHARDENING PERIOD 


| 
43 
: 
\ 
am 
250) \ \ 
{ om” 4 
\ 4 
00 
‘ 
lermonstrated rhe earher worker vere not abl I l ‘ 
to show thiuat th ort rood mater ] Was not lost Time 
1. Rate of rehardening of softened mel sa it 
anh ot hown by Iterations of treatment with acetate buffer for hr 
} } +7 h Rehardenit tion Ca ! - 
wine and shape of the previously placed imdent Ca/P, 1-0; pH 7-0; « levery 241 


150 
1(4hr.)s 10 
Tim hr.) 

Fig. 2 Effect of flu m the rat f rehardeninag of softened 
vamel surface 7, Initial hardnes | t 1ing 
uwcetate buffer for 4 hr. 1 p.pa torid 

Basic reharce solution Ca > momol 
1-67 changed y 2he 
intervals as indicated in Figs. 1 and 2. The results in 


this communication are representative of rehardening 
experiments involving a total of more than 300 teeth 

Fig. 1 gives the results for individual teeth obtained 
with solutions prepared from the secondary calcium 
salt (Ca’P Preliminary 
results of this type were reported earlier® 
showed a return to the initial hardness 
for 8 davs. The two teeth that did 
rehardening those 
This and other 
rehardening 


ratio, 1-0) and changed daily 
Fo ir of 
six teeth 
atter treatment 
not show considerable were 
softened for 8 hr. to a low hardness. 
similar results that complete 
did not oeeur if the softening process had proceeded 
P50 Knoop hardness number. 
of considerable imterest in that it 
between and 
limit of possible natural 
Sobel and his 


showed 


too far, below about 
This limit may be 
be the boundary 


represent the 


may sound carious 


enamel and 
reparative recalcification of enamel. 
associates’? have shown that calcification takes plac« 
nuclei formation and subse- 
The remineralization of these 
to the stage of crystal 


in two discrete stages, 
quent erystal growth. 
experiments may refer only 
growth. 

The rate of rehardening was found to be more rapid 
for solutions with Ca/P ratios of 1-67, especially in the 
presence of small amounts of fluoride. The results 
2. The teeth kept in 500 mil. of 
p.p.m. of fl ioride regained the 
4 hr.. whereas in the absence of 
Was much 
of fluoride 


are shown im Fig 
solution containing | 
initial hardness in 
fluoride the recovery 

The accelerating effect 
hardening of enamel adds a second explanation for 
the mechanism of fluoride protection from dental 
caries. In addition to producing insoluble 
fluoride ions appear to affect the dynamic 
between tooth the 
lerating the enamel remineralization. 


slower. 


ions on the re- 


more 


enamel, 


equilibrium surfaces and oral 


fluid by acce 


Table 1 INHIBITION OF in vitro CARIES IN THE ARTIFICIAL 
IN THE PRESENCI F REGA ENING SOLUTIONS 
Caleinm/phosphat ‘ 15 memoles/l. fluoride, 0°3 
moles ] i 1. Fr i was used twice daily) 
kK 
EX ( tro) 
(Cult ( | ) 
r 
Ii Att After 
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tested for 


rehardemed enamel was resistance 


tooth 


The 
to abrasion by brushing and for resistance to 
softening by a second ¢ Xposure acetate buffer 
pH 5-50) for 2-4hr. Brushing caused no appreciable 
surface material For 34 teeth, the 
the buffer was 19 3 


to the 


loss of average 


rate ot 
hardness 


compared with 26 


softening by Knoop 


number hr. for the rehardened teeth as 
6 Knoop hardness number/hr 
for the original surfaces. 

In the artificial mouth*, teeth exposed to oral 
bacteria and a culture medium supersaturated with 
ealeium phosphate and containing 6 p.p.m. fluoride 
after 5 davs 


essentially unaltered 


were exposure 
(Table 1). The controls were softened to the limit 
of the sensitivity of the measurements. 


for enamel rehardening emphasizes 
and the 


pre CESS 


This evidence 


the dynamic nature of the enamel surface 
importance of the fluid 
Prevention and healing of initial carious lesions seem 
possible by modification of the composition of the 
oral fluid either systemically or locally 

This work was supported by the Office of Naval 
Dental Branch (NONP 3139-00), and the 
American Chicle Co. Valuable technical 
was provided by Mr. James Reed and Dr. Myong Su 


oral in the carious 


Rese arch, 
“wSsistance 


Kim. 
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Biliverdin in the Eyes of Polyphemus 
pediculus (L.) (Crustacea, Cladocera) 


Tue large median compound eye of the Cladocera 
begins its deve lopment as two separate rudiments 
which enlarge gradually and fuse in the mid-line. In 

of Cladocera these rudiments are red in 
colour and gradually darken so that they are black 
before fusion In embryos of Polyphemus 
rudiments are green in colour, and 
they 


the mayority 


just 
ped wlus the eve 
with yellow 


nitric acid 


incieating the 


when treated give a 


positive Gmelin reaction, presence of 
a bile proment 

\ large sample of female P 
numerous embryos, was first extracted with acetone 
noids and then extracted with acid 
per cent hvdrochlorie acid 
green solution When this 
and sha with chloroform the chloro 
became blue im while the aeid 


The 


li phe MUS, 


containing 


to remove 
met he 
with water 


carote 
Tiving a 
diluted 


} 
mol (5 


Olive was 


ken 


form phase colour 


methanol phase became orange-brown chloro 
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torm phase war with dilute sodium bicar 


bonate. then with water and evaporated to dryness. 
When the pigment was redissolved in acid n thanol 
the absorption spectrum showed a sharp peak at 
874 mu and a lower, more rounded, peak at GSS mu. 


These are close to the absorption maxima of biliverdin 


hy ir whiorde t he alld fterences can he attrib ited 
to the presence o other substances m the extract 
The lentity of the green maement a biliverdin was 
a rmed by the addition of zine acetate and a littl 
xline to a methanol solution in the presence ol a 
trace of armnonia. The result was a green solution 
with a brilliant pink fluorescence in ultra-violet light, 


anc 3 hi uy) absorption band at 635 mu showing that 
the pigment had proto not meso side chains 

The presence of biliverdin in the eves of adults wa 
demonstrat« dl by electing fi males without en bryos 
and extrecting with methanol. The addition of zin¢ 
acetate and iodine produced the same results as with 
the larger sample 

It has not been possible to demonstrate a Gmelin 
reaction in the eyes of adult Poly phem is because of 


the presence of large amounts of a dark masking 


pigment This pigment is alse extracted with acid 

methanol, but remains in the methanol phase when 

it is diluted and shaken with chloroform Further 


studies are being made of this and similar pigments 
in other Cladocera ; meanwhile, it ts possible to say 
that they are similar in many respects to ommo 
‘ hromes, being insol ible im most organic solve nts, but 
easily soluble in acids, and showing reversible changes 
im colour according to whether the Vv are oxidized or 
reduced 

Biliverdin is rare in the Crustacea; it has been 
found only in the digestive gland of the crayfish 
('amba and in the roots of certain parasitic cir 
ripedes The present record of biliverdin in Poly 
phemus adds another crustacean order to the few 
known to include bile pigments in their metabolism 
It is interesting in this connexion to note that, 
although searched for, no bile pigments have been 


found in the cladoceran Daphnia’. 
J. GREEN 
Zoology Department, Bedford College. 

Regent's Park, London, N.W.1 
Hradley, H. C., J. Biol. Chem., 4, 36 (1908 
* Fox, H. M., Nature, 171, 16 1953). 
* Green. J., J. Exp. Biol., 36, 575 (1959) 
‘Fox. H. Sor. Zool. Fr.. 80, (1055 
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Magnesium Absorption in Sheep 


Low level of dietary magnesium precipitats 
hypomagnesemia experi ntally in lambs*. It 1s 
not known whether these findings are related to th 


hypomagnesemia which oceurs spontaneously m 


adult ruminants near parturition auturan and 
spring on some pasture The present communication 


attempt to prod ice hypomagnesemia in 


p, but w ith a different type of roughage-contaming 


Lambs born the previous year were fed the experim 
ental rations begining in June She p 1 (Border 
Clun eross) had previou ly been on a high plane of 
nutrition, that , good pasture ; sheep 2 (Border 
Suffolk cros had been on a low plane of nutrition, 
that is, stubl le A chet relatively low nn ne in 


vi fed (Table 1) and listilled water supplied for 
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Magr im j rh rue 
Pp t r t (per nt) 
M 4 tra 
10 
0-288 
Ca PO 
Nat 
iofd ng test} 
! 
Sheep 1 Final liv 
\ t I i I Total 
i ff magnesi ‘ hosph 
g 
Fod 140 
M 
Flaked 0-34 
i ne | tus 0-09 44 
Natl 
I il} ‘ 1 
Sheep 2 (i bhi weiut 66 Ib 
Amount Total I ‘ Total 
stuff fed magnesi | phosphor 
gm.) (gm.) gin (g ) 
Fodder cellulose 276 0-44 5 0-174 
lolasses 0-065 
Flaked aize 87 0-005 0-170 
Lucerne hay 0-48 
Ca PO 9 sue 
Natl ’ 
Total per d L l 
During urea feeding 
( 154 em. cellulose) 1°72 16-22 (3-097 


consumption ad libitum The caleium intake was 
kept at a high level, since an imter relationship 
between caleium and magnesium availability is well 
substantiated. The magnesium content of the diet 
was higher than had been hoped probably due to the 
inclusion of mineral salts from tap-water used to 
wash the fodder cellulose prior to the drying process 
The overall percentage of magnesium in the ration 
was about 0-18 per cent (dry we ght basis) compared 
with 0-02 per cent {air-dry basis) used by other 
workers! and hypomagnesemia was not observed in 
the sheep (Table 2). Feeding stufis were analysed 
after ashing. for calcium? and magnesium’; total 
phosphorus determinations on feeding stuffs followed 
wet oxidation with sulphuric acid /hydrogen peroxide* 
The same methods were applied directly to blood 


serum 


rat 2. BLoop Serum MAGNESIUM, CALCIUM AND INORGANI 
PHOSPHORTS (MQM./LO0U0 ML, SERUM) 


Magnesium Calcium Inorgani 
phosphorus 


A B C D 1 B D 4 B ¢ D 


Sheep 1 1-9 2-1 2:2 116110108 107 5653 49 6:1 
Sheep2 20 23 19 20 99 92 95 89 7471 62 52 


4, asal sample: B, low-magnesium ration for 19 days; C, low 
magnesium ration for 36 days; UL, low-starch low-magnesium ratio 
with urea for a further 20 days. 


A comparison of the diets use iin different experi 
rents is of interest. Recently it has been suggested 
that dietary phytate may inhibit magnesium absorp 
tion from the intestine of the rat‘. The use of corn 
cobs by MeAleese an | Forbes tn t} diet of the lambs 
ind in the bedding’? would imply a high intake of 
amounts of phytate 


pliytate compared w 
provided by flake 


ze and lucerne hay in the dict 


iin Tab ‘ ny ition of phytate for 
magne im mav exacerbate the already low-mag 

mesitum intake, as in he experiments oO McAleese 


Forb and so account for the very rapid onset 
hypomagnesvemia. Hence the possibility that 


2 
‘ 
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dietary phytate is a tactor im spontaneous hypo 
Pha Leet mia needs to be exam ned, as th s competitive 
effect may occur in the ruminant as well as in the 
monogastric animal, 

A further known factor concerned with magnesium 
absorption m Cows Is the level of rumen ammonia 
Introduction of large amounts of ammonium acetate 
and carbonate into the rumen vie a fistula reduced 
both the urinary magnesium excretion and the serun 
magnesiumn-levels Feeding 10 gm. of urea daily, 
which presumably forms did 
lead to hypomagnesemia in sheep on a reduced 

intake (Table 2) The rise in 
phosphorus level after 
release of phosphate pres iously bound 
the effective 


was omitted fron 


not 
serum. 
morganic urea feeding ts 
unexplained ; 
to phytate would certamls 
phosphorus intake. Flaked 
the diet a feeding 
favour 


production’ 


Ze 


during ure since low-starch rations 


urea and presumably ammonia 


Only an approximats of the relative 


wnounts of ammonia supplied ean be rriecle 


Ainmon 
ium acetate or carbonate was administered to cows 
fistuke at a rate of about 20-30 
1) Ib. body-weight® compared 
per 100 Ib. bodv-weight 


Via 
about 60 w 
iven as urea to the sheep 
This 


pontaneous 
deficiency 


that 
is more complex than 


evidence remtorces urrent theories 


a simple nutritional Environmental, 


genetic and endocrine tactors may also be concerned 


~ aberration 


R.E 


in the aetiology of t} 
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Bioassay of Ciguatera Toxin 


TRE tropical fish poisoning known as 
which is clearly different from the we H-documented 
tetraodon has known in the 
and its 


poisoning, long been 
Pacific. Its narrow regional 
variability within a given species of marine fish have 
been puzzling phenomena, The symptoms associat ed 


have been well deseribed, but funda 


appearance 


with eiguatera 
mental knowledge of the toxin Is virtually mon-exis 
tent. The prese nt state of this problem has recently 
been reviewed by Randall! 

As the first stage of an investigation aimed at the 
solation and identification of the tonxie principle, it 
was necessary to develop a reliable bioassay. The 
bloasRay which had been dev ised for Gonyavlax toxin 
from shellfish? was used and standardized for ciguatera 
toxin? by Halstead and Bunker*®. A re-investigation 
of this method in this Laboratory proved that this 
assay could not be employed with confidence and en 
phasized the necessity of finding an unambiguous bio 


asaay. As is shown by the results in Table ] aqueous 
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ether extract, in mgm, extract/gu 
j ‘ represent miean time te 
two mice tested at each 


leve 


° 
ed 

* Dash in 


signifies no 


feaths in the 


Halstead and 
found 


extraction of toxie fish as described by 
Bunker® failed to toxnim 

that fish or fish extract eould be sercened tor toxreits 
hy feeding raw fish or extract residue mixed with egy 
to the (Herpestes. mung). This 
exhibits symptoms not unlike those which have been 
deseribed for 
With this qualitative assay if co led bo 
ethanol! will extract efficiently the toxin from Lautyane 
collected in t he Islands and 


extract the It was 


mongoose aninna! 
humans followmg ciguatera 
shown 
(Forksal) Lime 
known to be 
The extraction residue utter moval ot the 


hohay 
toxie as a result of mongoose feeding 
ethano! 
was injected intraperitoneally into mice 
Whale would kill 

Similar extraet of a non-toxic control fish 
(Bleeker although at a higher 
Satisfactory differentiation of toxie and 


mice, SO would 


uch an extract 
microle pis 
le vel. 
non-toxie fish could be achieved with a more highly 
purified extract. The initial 
dried tish flesh was concentrated im vacvo and diluted 
The resulting 


lose 


ethanolic extract of 
with thrice its own volume oft water. 
was first extracted with Jight petroleum. 
The bulk of the toxin was found im 
This extract after removal of 


solution 
then with ether. 
the ethereal extract. 
the solvent when injected intraperitoneally into mice 
colony Carworth Farms Webster 
veighing between 19 and 21 gm.) would produce kill- 
at a level of 0-2 mgm while the ethereal extract 
of the control fish caused no symptoms at a level of 
mgm. The 
included in ‘Table 1. 

While sufficient amounts of 
injection of larger numbers of antinals have not been 
available for a quantitative bioassay, the assay method 
described reliable recognition of 
elzuatera research aimed at the 
isolation of the pure toxin is mn 


closed atrain, 
yin 
results of these experiments are 


toxie extract fon 


allows 
toxin Further 
and identification 


above 


progress 


' 
Table | COMPARISON OF Bioassay METHODS 
intraperitoneal injecthon iu uk | 
Wats 
extract 
% mice Diethyl 
used for mouse 
each death it 
speet 
Lutyanus 
hohar) 
Highly toxi 
ie Mod 4 
ton 
vp Vip 620 
nee 
} 
parenthesis are times to death In one 
t ther living through test period 
fe 
| 
lit | 
Vale 
M.. Nature, 184, 2025 (1959 
HOG 
ght Biol, Chem., 189, 379 19 
Vature. 185, (196 
Vatu 176, 262 (1950 
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‘partment Conjugation of p-Aminohippurate by the 


Tue clearance of p-aminohippurate has become the 
standard method for the determ nation of effective 
renal plasma-flow, with the assumption that there is 
no conjugation ot during Its 

Properties of Vessel Muscle Proteins passage through the eesti rh the blood to the 
extracted with Water or Salt Solutions 


2 urine. The metabolism of this substance in the body 
of Low lonic Strength is considered to be similar to that of sulphanilamic 


KARLIER Investigations on the relations of tlhe which it resembles, namely, acery lation of the pea 
electrolyte content of organs to hypertension in th amino group. — 7 Acetylaminol ippurate and p-amino 
it have shown that only the increase of the potas hippurate have similar clearances in the dog and 


iinnker, N. Zoologica, 39, 61 (1954) 


tum content of the vessel wall is characteristic of man, so the former may be expected to depress 


hypertension! In the earotie strip of cow in reo. @maximal tubular excretion of the latter, but as 
ium produces a rise in tension which lasts so neither p-acetylamimohippurate nor any metabolit: 


as the potassium concentration of the bath t= which the para amino group substituted 


I~ 
loot 


solution is not altered Simultaneously with the estimated by the technique used for »-aminohip- 
penetration of potassium into the muscle fibre a rise  purate, conjugation at sites other than in the kidney 
in tension’, viseosity and dvnamie elasticity modulus? Should not affect the clearance of the latter. With 
irs It mav be coneluded from this that the ulphanilamide, conjugation occurred only in the 
potassium which entered the muscle fibre discharges liver of rabbits and rats, in the liver and spleen in 
ertain proteins and so increases the mechanical cats, and not at all in the dog (ef. ref. 1). p-Amino 
ension hippurate itself was not conjugated by rabbit? or dog 
Starting from this hypothesis, I have made extracts kidney slices * vitro, although some conjugation wa 
if relaxed vessel museles using water or salt solutions found with rat‘ and guinea pig? kidney slices. Fron 
if ionic strength either lower than that in the intra the evidence available, Smith! came to the conelusion 
lular fluid or « q ial to it. The musele of the relaxed that conjugation in the kidney did not occur to any 
ow carotis was separated from other tissues. Then it significant extent in the species studied (rat, rabbit 
was minced ina small meat grinder, mixed in a mortar cat, dog and man), although it has been su 


fe 10 min. at room temperature with 1-5 e¢.e./gm others that conjugation could explain low clearance- 


the chosen solution and finally centrifuged for of p-aminohippurate with falling plasma 


vested by 


concen 
15 min. at 22,0007 Extracts so obtained have a trations in man® 
high viscosity (x rel 6-02 at a protein concentra It will be seen from Table 1 that the conjugation 
tion 55 per cent; extract of striated muscle of p-aminohippurate does occur to an appreciabl|: 

animal + rel l at a protein con extent in the kidney of a number of Species ; 
centration of 1-67 per cent and show double refrac 1 By 1-3 per cent (22 observations 
tion of flow. After addition of 0-6 M potassium after mild acid hydrolysis (100° C. for 30 min., final 
chloride (pH 7-0) at 15-18 C.. they turn into a mor acid concentration 0-56 NV). The tindings in the 
ir less thixotropic gel after a few seconds. The gelling rabbit agree with earlier reports, but in the cat only 
also takes place, but more slowly, at lower potassium low rates were found in the liver and none demon 
concentrations so long as these exceed that in the ‘trable in the spleen. That this conjugation did 
ntracollular space. Extracts prepared by the same interfere significantly with the determination of 
procedure from striated muscle of the cow, rabbit o1 


was recovered 


effective renal plasma-flow was shown in the guinea 
and from smooth muscle of the non-pregnant pig, in which the clearance of free + conjugated 

is, bladder and small intestine of the rabbit or the p-aminohippurate was 1-19 + 0-05 (P< 0-01) (9 
intestine of the rat do not show the above leterminations) times that of free p-aminohippurate 
nentioned propert ios Extracts of smooth muscle of 


on the same samples, with a mean plasma concen 
t hve 


bladder and small intestine of the cow show double — tration of 0-10 + 0-015 umole free p-aminohippurate 
on of flow.) This can be taken as a hint ml. At this concentration, the calculated values for 
the vessel muscle contains, besides actomyo conjugation and excretion give a value of 1-17 for 
in, other strueture proteins which are responsibl 
for the permanent tension. We have, therefore, in 
laboration with Hamoirr. investigated extensively 


the above ratio, if the clearance of p-aminohippurat: 
is taken to be 13 ml./min. (the mean value of the 9 
determinations) and the kidneys weigh 4 gm. each. 

The rate of conjugation in rit*o was maximal at 
centrifugation. The results of these investigations 0-1 umole/ml.. so less error would probably  b 
vill be reported in another communication ntrodneed at higher plasma concentrations, although 


vessel muscle extracts by electrophoresis and ultra 


AY 
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Table 1. CoN AMINOHIPPURATE »> by T 
t t | net vas ineubat for il. m jut ntail pmol liu tat fan yu ales 
! nad ‘ ! Values given are means with ndard rs with rs of slices an 
d br ts 
nju kidt t 
ut y br t pla 
pmol Ari Weight of bot! 
! h in 
( : i Tag 
raedtu ret 
07 ¢ 0-05 
{rast 
ool j > 0-02 il he 
weight 
jugat ‘ pleen, lu r heart mu the 
eoneentration at which maximal tubular exeretion phopyridine nucleotide, but not of reduced diphos 


At concen 


of in vit 


s of importance must be kept im on ind. 
than 0-1 
eonjugation fell with the 
ntroduced would probably be similar to that of about 
vind at 
which do 
kidney. a truer 
would probably be 


trations le umole 'mil., the rate 


concentration, so the error 


tf mi, 


20 per cent fe 
For th 

lily purate 

enal plastna-flow 

letermining the clearance of free 4 conjugated 7) 


conjugate 
for etfective 
obtained by 


im the value 


uninohippurate or of wet Vlaminohippurate alone 
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Enzymatic Reduction of the Yellow 
Pigment of Drosophila 

the enzymatic 

tetrahvdrofolic 


been demonstrated that 
onversion of dihvdrofolie acid to 
d plays an important part im various biochemical! 
reactions! It has also been suggested that 7,8-di 
hydropteridine is reduced to the tetrahvdro-level by 
he enzvme extracted from sheep liver in the presenc 
f reduced triphosphopy? idine nucleotide’. Recently 
the yellow pigment (seprapte rim’) of pl la ha- 
he 2-amino-4-hydroxy-t-lacty! 
It was therefore thought that 
Drosophila 


It has 


wl 


¢ 


been confirmed to 
7,8-dihvdropteridine* 
the yellow 
converted to tetrahydropteridine by 


might be alse 


pigment of 
the 


enzvVi 
xtracted liver. 

The dihydrofolie acid re duectase from chicken liver 
Futterman’s 
attacked 2-amino-4 


and 


vas prepared by 
found that the 
hwadroxy - 6 -lactv! 


tase 


red 
7.8 - dihvdropteridin: 


guished both the vellow colour and vellow fluorescence 


aolution in the presence of reduced triphos 


of ite 


method’. It was 


extin- 


phopyridine nucleotide as hown tn Fig # The 
reaction gave a produ: t with Spr etrum characterist 
of tetrahvdropteridine. Thus, this 
of reducing the dihvdropteridine as well as dihy 
drofolie acid to wit 
reduced triphosphopyridine nucleot ick 

tion of the enzymatu 


mzZzVrne is capable 


By auto-oxidation, great pol 


reaction product 
Conve rted to a comple tely dehydri ted form having a 
blue fluorescence, and a small portion was rev' ret 
to a partially dehydrated form, name lv, the original 
lihydropteridine, having a vellow fluoreseence. "The 
former compound was easily converted to 2-amino 


acid by photo-d 


t-hydroxypteridine-6-carboxy lie 


composition or oxidation with perman 


Furthermore, it was decomposed to the same 
carbox vlc wid and aceto-aldehyde by pe riocdate 
From these results, if Was umed that the blu 


fluorescent substance carried the same substituent m 
the mas that of the original dihydropteridins 
Thus 4 


to be 2-amino-4 
hy droxv-6-laetvl-pter 


substance is presumed 


Tim 


I 1. Eifect reduced tri- and di-ph 
n dihydropteridine reductase Rear 
imino-4-hydroxy-6-lactyl-7,8-dihydropter 
juced tri- or di-phosphopyridine nucleotide 4 
buffer pH 6-0 o-3 mi hicken liver ehzyme fraction Total 
volume 3 ml. Temperature of incubation 37°C A apectrun 
hara oft lihvdropteridine at 410 ma 


phopyridine nucleotider 

mixture 10 
5 mM phosphat 


4 

| 

5 

| 

3 

4 

ea 

Munsick, R. A.. Sawver, W. H und Van Dyke, H. B., bw 

63, 658 (1955) 

McDonald, J., and McFarlane, W. V., Austral. J. A 9. 

e 

m2 

: 

TPNH 

(min.) 

| 


on OH 
tase 


aaah 


) 
My 


xanthopterir 


reaetion 
of ise 
that was not present in the original reaction mixtrire 
1 confirmed that the chicken liver extract was eapabl 
of converting 2-amino-4-hydroxypteridme to ise 
x<anthopterir. Therefore, is suggested that 2 
unino-4-hydrox ypteridine 


derived from the 
decomposition of te trahydropteridine and converted 


product mi the 


contained a considerable amount santhopterim 


Wiis 


onzymatically to 
In the presence of reduced 
nucleotide, the partially purified enzyme of Drosophila 


soxanthopterin 
ti iphosphopy ridin 


was capable ot reduc iw the dihyvdropteridime to the 


tetrahydropteridine from which 2-amino-4-hydroxs 


tryptamine can be derived by auto-oxidation It 
converted to 


dehydro 


observa 


has been shown that the latter can be 
oxanthopterin by pteridine oxidase*® oF 
from Drosophila These 


pathway of pteridines m 


extracted 


tions suggest a metaboli 


Drosophila such as is shown m Fig. 2 
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Cardiac Effects of Streptolysin O in 
Rabbits 


«veral of the 
nzymes or toxins have been suspected of playing a 
raart im the the heart lesions im 
a number of reports have suggested 


\LTHOUGH known streptococeal 
pathogenesis of 
heumatic fever, 
that streptolysin O may be of some importance im 
the causation of focal cardiac damage im experimental 
Kellner et have demonstrated that the 
abbit leart fro is | thus 


extremely se 
Schwab ef al , Amon! others, showed that 


ils 
nsitive to 
substance 
rabbits pre-treated with certain streptococeal factors 
leveloped a high incidence of focal cardiac lesions 
on subsequent mycetion of streptolysin O contaming 


iltrates nvestivations were earried out w ith 
mpure preparations of unknown complexity. 
Previous reports from this laboratory hav 


leseribed the value of analysis in 


pre eipitin 


NATURE 


Dehydrogenase Ny ue 
DPN 


i-hydroxypterid 2 


January 21. 


ied 
pteridim 
Lal 
OH 

N_H j 

Lal 


KMnQ, 


On 


mino-4-hydroxypteridi 
6-carboxvlic acid 


Dros 


infections 


the study ot streptococcal 
In the eourse of this work, very highly puritied strepto 
lysin O preparations were obtamed, using a combina 
and column 

(hydroxy! 
prepara 


tion of continuous-flow electrophoresis 
chromatography on caleium phosphat: 
apatite) gels Sufficient amounts o 
tions from a yroup A 
strain have been separated im order to study then 
rabbits Suel 


f 
and group streptococcal 


effeets on intravenous myection in 


observations were made in an attempt to translate 
the above-cited findings to the 
Although the 
tamination immunologically as those obtained pres 
. they were both extremely potent. The 
160,000 harnolytie 


environment 
final fractions were mot as free of con 


inits 


ously 
1 fraction revealed about 
proteim, and the group ¢ 
Both contained small arnounts of diphosphe 
showed 

The 


vroup C material, only, contained appreciable amounts 
} 


and the group A 


pyrid the nucleotidase, 


traces of a third component immunologically 


of apparently non-protem substances im the Iwophil 
zed powder (about 40 per cent) 


The eardiotoxic effeets of intravenously myected 
streptolvsin O in rabbits were studied electrocardio 
vraphieally im all imstances In a munber of cases, 


blood pressures and ¢ lect roencephalo 
vrams Albine 
simale ither 
The streptolysin solutions, and all others, were 
\etivation of 


femoral arters 


recorded rabbits from 


$°2 kum.) of « 


were also 


dlealer (2-6 sex were used 


nO sedium phosphate at pH 7-2 
the streptolysin was earried out by addme a neutral! 
hydrochloride 
concentration of 10 mgm./mil., and in 
30° Cy for 10 min., following which it was kept m a 


L-cysterne solution to a tima 


ibat meg 


ce-bath 

The LIS ot the group 1 activated 
treptolysin was approximately 0-15 mgm. dry weight 
of the lyophilized powder, while that of the group ¢ 
(about 0-45 


Wiis 


(reduc od 


naterial was 0-75 mgm. dry weight 


rig. protem \ total of 50 rabbits used for 
these 

Following injection, with few exceptions, 
ensued within 
vulsions and respiratory standstill. It 
that considerable eleetrocardiographic changes always 
preceded the convulsions, and could be produced 
as 3 sec. with 3-4 LD50. The 


2 Examples 


deat} 
5 min., or less, associated with con 


obser mi 


within as short a time 
njection itself took approximately 
of the very rapid electrocardiographic change Ss ar 
shown in Figs. la and 6. There was immediate 
transition from normal sinus rhythm to ventricular 
arrhythmia, followed by electrocardiographic silence 

With smaller but still lethal doses (1-2 LD50) the 
reaction often took somewhat longer to develop An 


3 see 


te tet troy 
Z 
Fig. 2. A possible metab pathway of pteridines in 
4 
4 
ig 
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GROUP A STREPTOLYSIN “O* REDUCED 0:5 mg 


LEAD Ave 


a 
GROUP C STREPTOLYSIN REDUCED 2°5 mg 


LEAD Ave 


ings of 


Ctivated streptols 


of the eleetrocardiographic changes oceurrmy 
na rabbit receiving such a dose of the group A 
preparation is shown in Fig. 2 Within 25 see., 
inifocal ventricular rhythm with ST segment depres 
sion oceurred. Within 125 see.. typical ventricular 
uthvthmia was seen, and within 224 see., ventricular 
tachyeardia was soon followed by ventricular fibrilla 
curred 


In all instances, the motor convulsions 


electroencephalographis 


tron. 
4 ithout 
hat ves 


In nine ot 
produced 


convulsive dis 


non-let ha! 
electrocardiographic 


thirteen cases, 
fractions Lemporary 

T depression, supravent ric 
bigeminal rhvthma, 


Sometimes they 


hanves, such as ST 
r ventricular extrasvstoles, or 


mut these were erratic in occurrence 


asted IS 


ntermittently at least as lonyw as 


GROUP A STREPTOLYSIN @) 


REDUCED 0.25 mg 
LEAD 2 


25 SEC 


110 SEC. 


125 SEC 


146 SEC 


tracings of a rabbit 
L100 dose 

elapsed times 
hare rd 


graphic 

f about one 
tolysin O. 

n of the 
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le thraal viven, the blood pressure 
dropped rapidly to less than 25 mm. mereury. This 
following or prior to the electro 
later followed by 


fall occurred either 
cardiographic changes, and was 
elect roe neephalographic silence 
Evidence that the lethal effects were due to streptlo 
lvsin O was obtained in several ways, in addition to 
the high degree of apparent purification immunologi 
Much larger doses of the reversibly oxidized 
required to bring about lethal 
veight of the group A, and 6-5 
preparations bemg required 


illy. 
nactive 

effects, 
mgm. of the 
The required for death was substantially longer 
with the 
amounts of the 


form were 
myn. dry 
yroup 
Titties 
oxidized form as compared to equivalent 
It is likely that the strepto 
to activity rere 


reduced. 
lvsin may be gradually reduced 
n view of the known onxidation-reduetion potential 
of tissties*® 
Cholesterol, a 
tivity of streptolysin © (ref. 7), 
the lethal and eleetrocardiographic effeets, 
aqueous mixed with the 
Diphosphopyridine nucleotidase ha- 
unaffected by cholesterol, and by 


inhibitor of the hawmolytr 


potent 
prote eted 


when an Was 
challenge dose 
been shown to he 
reduction with eysteme*. 

Numerous control experiments with eysteime, and 
different stre ptococeal fractions previously isolated 
streptococcal pre 


neluding deoxyribonuclease 
and an 


teinase, C-carbohyvdrate protem complex®, 
antigen possibly related to scarlet fever toxin, failed 
electrocardiographie — effects 
Flexner type IIT endotoxin 
such reactions 
that 
streptococcal strain 


to) =preduce similar 
Shigella para lise 
also did mot show any 
Phese 
from proup and 
may kill rabbits extremely rapidly when given intra 
Extensive electrocardiographic and blood 


observations showed streptolysm © 


a group ( 


vernously 


obsers ed preceding death 


pressure changes were 
With several multiples of the lethal dose, 
of cardiae activity was noted within 3-5 sec. following 
Support 


cessation 


The findings presented here 
that 


cardiac 


the mycetion 


the speculation streptolysin QO may be the 


factor causing lesions 77 eiro, as a result of 
infections im experimental 
animals (for example, ref. 10), Their relation to the 


pathogenesis of human rheumatie fever remains to 


ré yp ated stre poten oceal 


be determined 

These investigations were supported by research 
vrants from the Office of Naval Research, the Lift 
Medical Research Fund, and the New 


\ssoeiation 


Insurance 
York Heart 
HALBERT 
RK. BrircHer 

DAHLE 


s. P 


Departments of Microbiology and Pharmacology, 
College of Physicians and Surgeons, 
Columbia University, New York. 
BKernheimer, A. W., Carlson, A. S.. and Frees 
Med., 104, 381 (1956) 

i Watson 


Kellner, A 


Halbert, 1 
(1955) 
Halbert, P., J. Bay 
Pillemer, L., Ecker, E. E., Mvers, 
Chen 123. 365 (103s) 


Bernheimer. A. W 


and Am 
J., Thomas 
Ved., 103 


+ 
: 
enous injections of reduced sin O in sever 
iltiples of the dose The injection period is marked « 
the l-sec, time interval record a, Group A streptolysin © 
mem. dry weight/0-5 mil Lower strip tracing start- = 
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Levels of Serotonin during Convulsion 
and the Effect of Reserpine 


In view of the contradictory reports'-* with respect 
to changes in the 5-hydroxytryptamine (5-HT) 
levels of the mammalian central nervous system dur 
ing this problem re-examined in 
rats in which convulsion was induced by imntraperi 
Metrazol’. The 
former convulsant was particularly preferred because, 
the convulsive employed, 
its action can be related biochemical 
events, that is, blocking of the citric acid eyclet with 


convulsion, was 


toneal injection of fluoroacetate or 


unlike agents generally 


to specific 


eertain amino-acid®- and 
central nervous system 


concomitant changes in 
smumonia*-levels of th 

The serotonin content of brain, small intestine and 
spleen of rats tre ated with con, ulsants, with or with 
administration of reserpine, 
xompared with control animals The solution of 
reserpine for intraperitoneal mycetion Was prepared 
] ml 
of concentrated formic acid, 2-5 ml. propylene glycol, 
2-5 mil aleohol and water to make the 
volume 20 mil. (Formate was used imste ad of grlac ial 
wetie acid to avoid the competition of acetate with 
The animals which did 
reserpine received only intraperitoneal injection of 
The animals were killed at 60 min., 
The amount 


out simultaneous was 


by dissolving reserpine crystals (L00 mgm.) in 0 


absolute 


fluoroacetate.) not receive 


reserpine solvent 
with the onset of convulsion at 30 min 
of fluoroacetate injected was greater than the L D5, 
5 mgm./kgm. for rats, in order to ensure the severity 
and the recurrence of seizures between onset and time 
of killing 

Statistical analysis of the values in Table 1 indicates 
that convulsion 
cause an increase of the brain or 


fluoroacetate produced does not 


serotonin-level in 


in the other organs analysed 


reserpine did not produce any delay in the onset of 


convulsions or in the incidence of seizures. However, 
it depleted serotonin within 1 hr. by 78 per cent from 
the brain of convulsing animals, but not from the 
spleen or the intestine, a pattern similar to that 
produced by reserpine in non convulsing rats*. 
Administration of reserpine did not alter the fluoro 
acetate-produced citrate accumulation in the brain 
In another 
kgm.) was 


to any degree of statistical significance 
Metrazol 
administered intraperitoneally alone and with reser- 
pine Metrazol’, like had no effect 
on the 5-HT values of the brain of convulsing rats 


xeries of experiment s (60 mem 


fluoroacetate, 


killed } hr. after administration of the drug. Again, 
Table 1 EFFECT OF CONVULSION ON S-HYDROXYTRYPTAMINE CON 
TENT SowE RAT TIsst es AND THE INFLUENCE OF RESERPINE 
Sprag Dawley male rats (350-400 gm.) received intraperitoneally 
lium fuoroacetate mem./kem.) and reserpine (6 mgm./kgem.,) 
t iiicated. 5-Hydroxytryptamine was determined by the spectro- 
phototiuorometric method (ref. 7) and the citrate, as described else- 
where (ref. 4) Numbers of animals indicated in brackets 
5-Hydroxytryptamine Citrate 
aim. wm, wet tissue am. 
brain Spleen Small wet tissue) 
ifestine brain 
( trol (10) |} 19 1:3 
Fluoroacetate 
1th) 0 1:78 9 ll 0 151 10 
Flu wet 
ate reser] 
Metrazol’ (6) | 0°40 2 2-17+0°18| 
Metr 
reaerpir f 0 9.025 1420 Ve 


NATURE 


Administration of 


January 21. 196) 


convulsions produced by ‘Metrazol’ had no effeet on 
the release of 5-HT by reserpine from the brain. 

It can safely be stated that there is no statistically 
proved evidence to demonstrate that fluoroacetate, 
and, under the conditions of experiments 
‘Metrazol’, have any effect on the 5-HT levels of rat 
braim 


our 


Ik. M. 
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Enzymic Release of Sialic Acid and 
Inactivation of Human Menopausal 
Gonadotropin 

Ir has been shown that the biological activity of 
chorionic and pituitary gonadotropins is lost when the 
hormone materials are treated with 
or with receptor-destroying enzyme! 


influenza virus 

This enzyme 
has been recognized as neuraminidase’, and the los- 
of biological activity of gonadotropins on treatment 
with the above catalytic agents was accompanied 
by the release of sialic acid. It seemed desirable t 
investigate the effeet of neuraminidase on the chernica 
composition and biological activity of a purified 
preparation of human menopausal gonadotropin®.' 

The relative potency of the preparation used, in 
terms of human menopausal gonadotropin-24, wa 
100 when tested by the augmentation of uteru- 
weight Im 3-week-old female mice It eontame | 
7-8 per cent of sialic acid, determined by the diphenyl! 
amine reaction’ and expressed as N-acet yIneuramini« 
Heating at 100° C., pH 2, for 1 hr. destroys th: 
activity and quantitatively removes sialic acid, but 
it is possible that other bonds (sugar, amino-acid 
were broken. 

10 mgm. of human menopausal 
preparation, dissolved in 10 ml. phosphat: 
buffer, pH 6-3, incubated with about 30,000 
units of neuraminidase (receptor-destroying enzyme 
Behringwerke) at 35° C. After 24 hr. 
showed a loss of gonadotropie activity of 80 per cent 
as compared with a control kept under the sam: 
conditions but without the receptor-destroying 
enzyme. Reaction mixture was then dialvsed twice 
against 10 vol. of water at 0° for 48 hr. About 60 per 
cent of initial sialic acid was found in the dialysate 
\fter concentration, the dialysate was applied to 
Dowex 2° 200-400 mesh (20 0-8 em.) 
equilibrated in formic acid® The 
colleeted in 3-ml. fractions which were analy 
their sialic acid content. 


acid 


gonadotropur 
was 


the solution 


column of 
effluent wa- 
wal fo 
Elution with 0-3 formic 
yields two peaks (fractions 13.19 and 24—29 


i 
| 
ms 
~ 
uP 
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Paper chromatography butandl pyridine / 
hydrochloric acid, 5:3:2) showed that the two peaks 
contained the same component which was identified 
as N-glycolyIneuraminic acid. Release of glycol 
acid, after hydrolysis by N sulphuric acid, confirmed 
this result’. 

Although the Iman menopausal 
preparation was not pure, the following conclusions 
may be drawn from the experimental results: (a) 


gonadotropin 


human menopausal contains sialic 


which are 
of the sialie acid residues reduee 


gonadotropin 


residucs accessible to neuraminidase ; 


(4) enzymic release 

the biological activity of human menopausal gonado 

ropin by 80 per cent or more. Bound sialic acid is 

an esasent ial part of the moleeule 
RENi 
Rol AND 

Laboratoire de Biochimie, 
Faculté de Médecine, 
45 rue des Saints-Péres, 
Paris 6. 
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Seasonal Variation in Blood Pressure in Man 


SEVERAL of man’s bodily functions, 
thyroid activity, are known to show a characteristic 
seasonal pattern; but in general such seasonal 
variations have received attention im man 
than in many other animals. In particular, seasonal 
trends in blood pressure do not seem to have been 


such as 


less 


measured hitherto. 

The data presented here were derived from measure 
ments on 56 middle-aged men who had been observed 
for 1-3 years at a clinic for ischemic heart disease. 
Most: had suffered cardiae infarction, but 
them at least two months had elapsed since the acute 
illness and during the period of observation they were 
in a clinically stable state. There were three observers, 
but as a rule each subject’s blood-pressure measure- 
mente had all been taken by the same observer. All 
measurements were made in a comfortably warm room 
after a period of rest and using standard instruments. 


urs 


- 


mere 


nlm 


Blood pressure 


Jan. Feb. pr. June July Aug 


Mean svstolic id diastolic (below) blood pressure 
if 56 men. . bservations are shown in brackets 


Fig. 1. 
by months, « 
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for all of 
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The results are shown in Fig. 1, where mean systolic 
and diastolic pressures have been plotted by months ; 
the technique of grouped Thiears has been followed ‘ 
the value at each month 
the values for that and the two adjacent 
There is a clear seasonal trend, with a peak covering 
the spring and a trough in the late summer. 

This pattern is quite different from that of ischaemic 
heart disease morbidity and mortality, which follow 


represents the mean of 
months. 


the reciprocal of air temperature, namely, a peak in 
January and February and a lower level throughout 
the late spring and summer. 


GEOFFREY Rose 


Department of Epidemiology, 
London School of Hygiene and Tropical Medicine, 
Gower Street, London, W.C.1. 


Relationship between Urinary Hyaluronidase 
and Diuresis 


In a recent communication, Berlyne' states that he 
was unable to corroborate my results? on the relation 
ship between the hyaluronidase activity of the urine 
and diuresis. 

(1) Berlyne believes that my method is unsuitable 
for quantitative assay of urinary hyaluronidase, as 
I did not take into account the drop of substrate 
Viscosity before the first reading. But the determina 
tion of enzyme activity by the method of Swyer and 
Emmes*, used by depend on the 
initial substrate viscosity. The modified method of 
McLean and Hale', used by Berlyne, has no advantage 


me, does not 


over mine. 

He thinks that my results are not precise enough 
because I did not take into account the electrolyte 
effect. But in practice I did take it into considera 
tion, and some of my experiments were performed on 
sumples of urine previously dialysed. On the removal 
of electrolytes, hyaluronidase activity somewhat 
increases. But the correction introduced by dialysis 
does not alter the main relationship and curves of 
dialysed urine, as well as of electrolyte-containing 
urine run in parallel’. 

(2) Berlyne believes that I wes wrong when giving 
the results as the fermentation activity of the urine 
in arbitrary units. In his opinion, the results should 
be expressed by the amount of the enzyme excreted 
per minute. I cannot agree with this. 

The urinary hyaluronidase is produced by renal 
cell secretion uncer the action of antidiuretic hormone 
The enzyme performs a function in the 
kidney. It depolymerizes hyaluronic structures of 
the tubules, and this provides the conditions for 
The appearance of hyaluron 
idase activity in urime should not be regarded as a 
This phenomenon is merely a 


eifie 


antidiuretic reaction 


process of exeretion 
side-effect. of the antidiuretic hormone enabling one to 
verify the mechanism of the hormone action. 

From the above point of view, there is no reason to 
express the results as the product of the enzyme 
units) by the 
estimating the 


concentration (irrespectively of any 
volume of urme, as it is done for 
excretion of substances removed by the kidney. As 
this operation has no physiological meaning in this 
case, it becomes purely arithmetical and completely 
distorts the essence of the phenomenon under study 

3) The probability of my 
pretation of the phenomenon in question was investi- 
In one (jointly 


physiological inter 


gated in two series of « xperiments 


4 
= 
$y se / (4) 
~ 
(29) 
— 
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Vasiljeva and J. Natochin), dogs wer 
the running behind the 
The hypophysis was removed and the 


steady 


vith V. 


lecerebrated, tuber 


eut 


kidney denervated. To maimtam a diuresis 


level, minotol solution was administered intraven 
ously A few urine samples were collected for 1 hr 
Then a large dose of *Pitressin’ was injected, and 


urine was collected for another hour. 

On the removal of antidiuretic hormone-producing 
structures, urine, unlike normal dog urine, does not 
exhibit hyaluronidase activity during osmotic diure 
six. Under the hormone action, the enzyme appe vared 
n urine in spite of the fact that urine flow increased 

In another series of experiments (jointly with L 
Ivanova) on dogs with a permanent fistula of the 
the animals were deprived of water for 24 hi 
collected hydropeny revealed high 
hvaluronidase activity. The second sample 
vas collected after the dog was allowed to drink 
water and then diuresis exceeded 1} ml. per rin In 
Wits found The Wile 
Thus it artificially 
reduced to the volume corresponding to the rate ot 
natural urine flow during dehydration Yet 
then the urine did not acquire hyaluronidase activits 


ureter, 
Urine during 


urine 


this sample 
coneentrated im 


no enzyme 
vacuum was 
even 
water diuresis cannot be 
though this factor 


Thus the loss of enzyme at 
weounted for by the dilution alone. 
certainly exercises its usual effect 

The difference between 
liuresis 1s particularly distinet if the corresponding 
dilution effect I did this 
Urine samples collected at 
were and then 


osmotic and water 


eorrection eliminate the 


in the way 


lifferent levels of diuresis clialvsed 


oncentrated in vacuum to the volumes corresponding 
to a urine flow of 0-2 ml./min. In this way I obtamed 
the results shown in Fig. 2 of roy communication in 
Vature to which Berlyne refers. All the pommts on 
the curve, both for water and osmotic ciurests, repre 

ent urine activity under reduced conditions. Henes 
the results are not complicated either by dilution on 
by electrolyte effect Considering the process under 
such constant conditions, I arrived at the conclusion 


tion of hvaluronidase by re nal cells decreases 
but it 
level durmg osmotic asuresis 

By direct estimation of hyaluronidase 
collected durmg diuresis 
dilution, I found 


flow of urime 


that seer 


luring water clouresis remains at a constant 


wtivity of 
without 


that 


irine osmotic 


mv correction for certainly 


clrops 1} mcrevses 
\. GINETZINSKY 
Sechenov’s Institute of Evolutionary Physiology. 
Academy of Sciences of the U.S.S.R., 


Staropargolovsky 52. 


Leningrad, A-21 


t+. M Vature, 185, 389 (1060) 

tiinetzinsky. A. Nature, 182, 1218 (145s 

<wver. G. J.. and Emmes, C. W., Biochem. J., 41, 20 
Mel ‘ 


Hale, Biochem, J., 35, 160 (1941) 


L am grateful for the opportunity afforded by Prot 


(jinetzinsky’s letter to elarify certain points in 
previous communication! which I had omitted as thes 
are dealt with at length elsewhere?. I hope to resolve 


some of the problems mentioned by Prof. Ginetzinsky 


point by point 
(1) It has been shown by McLean and Hale*® and 
confirmed by me’ that the ionic strength of the 
valuronic acid buffer hvaluronidase svatem must 
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the number of 


January 21. vou. 182 


of 


key tt 
is to be achieved. 
ing constant amounts of hyaluronidase and hyaluroni« 
acid, as the ionie strength of the medium is ine rreasect 
from 0 to 0-3 M the apparent hvaluronidase activity 


constant if quantitative 


Ina system contain 


— vex from 0 to 90 units (Fig. 3 of ref. 3). Thus it is 
-ssential to control electrolyte concentration carefully 
if quantitative re wults are to be obtained with urine 
I chose to keep ionic strength constant by electro 
metric estimation and addition of salt in appropriate 
amounts rather than use dialysis, where adsorption 
of hyaluronidase might take phice on to the dialysing 
tnembrane. The method used is published in detail 
elsewhere®. 

(2) It seems reasonable to express 
‘thom per 


wimary hvaluron 


idase findings in terms of exer tarties, 
is the practice with other urinary solutes. If 


uccepts the statement that hyaluronidase appears mn 


the urine “merely as a side-effect of the entidiuretr 
hormone” and “not as a process of exeretion” in 
order to justify the use of hyaluronidase concentra 


then ther 
is little point in measuring hvaluronidase excretion 
evidence for on 
the 
iting mechanism 


tion as op posed to excretion per mainute, 


(either per mil. or pet 
Cinetzinsky 

hvaluronidase in the urine 
If one inary concentration 
ugainst flow, graph te 
that which would be obtained by plotting creat 


iis 


tvainst ot role ol 


concent 


plots ur 


urine one obtains a similar 


concentration against urine flow that is, the lowe: 
the flow. the higher is the concentration of both 
hyaluronidase and creatinine. Nobody would suggest 


that creatinine is implicated im the antidiuretic hon 
Vet 
type to suggest that 
the antidiuretic 
concent ration 


mone mechanism of urme concentration, 


zinsky used evidence of this 
instrumental 
hormone mechanism for urme 

(3) Iam not familiar with the decerebrate hypo 


physectomized dog preparation and am unable te 


hyaluronidase is 


comment on this experiment without knowing details 
of urine electrolyt urine flow-rate, 
ete In Ginetzinsky's article Fig. 2) he shows 
that the dog in osmotic four out of five 
results has urine flows ot Simin. or 
These are very small for adequate mannitol osmotic 


concentration, 
(ret 
clnuresis 


lens 


l Thal, 


diuresis, and are not strietly comparable with my, 
results in humans, where urine flows up to 4-5 mail. ‘min 
were reached. 

The fact that Prof. Ginetzinsky in only sone 


experiments dlialy sed and then reduced to constant 
indicates that he realized the need for 
measuring hyaluronidase excretion per min. Unfor 
tunately, he did not do this im all experiments ; 
henee his results are not uniformly expressed and 


volume 


therefore direct comparisons cannot be 
my have extended 
humans im 


Since initial communication 


observations on water 


Fable | 


Osmolalits H 
rite of urine Hyaluronida- excretion per 
ml, min.) (mOsmols kum.) (units/ml min 
os 
4-2 133 11 
17 154 2-1 
162 1 
2 4-7 
Yi 45 
a4 
4-00 


j 
x 
a 
Ivar L. N.. Erp. Biol, M 45 8) (in Rus 


10. 4700 
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diuresis in the range 3-42-10-7 ml./min., as shown 
in Table 1. 

It will be seen that I found detectable amounts of 
hyaluronidase even at high urine flows im water 
diuresis whereas Ginetzinsky does not. The 
s that 


most 
obvious explanation for this discrepancy ! 
was using a more sensitive method, and one 
loes not involve loss from dialysis. 

M. 
Depart me nt of Medicine, 
The Roval Infirmary, 

Manchester, 13 


Berlyne, G. M., Nature, 185, 389 
Berlvne, G. M., Clin, Sew 19. 619 (1960) (ia the 1 
McLean, D Hall W Biochem. J.. 35. 169 
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H'STOCHEMISTRY 


Presence of Enterochromaffin Cells in 
the Gut of Amphioxus 
ton the 


urge ntaffin cells 


HIsTocHEMICAL evidence has been 


presence in the gut of arnphioxus of 


clese ribed formerly 


vhich do not appear to have 
beeanse of their loealization and their histochy mical 


characteristics, they can be considered to be of entero 
chromiaftin type, 
of Chordata (by Viaili and Erspamer’ tor all 
and by 


shown to be present in other gro 


brates, enxcee pt Cyelostomata and Teleostea, 
Lison? for Asetdians). 
The histochemical characteristies of typical entero 


chromaffin cells are well established', namely, positive 
reaction in the chromaffin, argentaffin and chazoniurn 
tests. Other staiming 
also suitable for detection of 


their act lophila 


in alkaline solution mit thods 
tochemical) are 
fin cells, based on 
Moreove Jac obson?® observe di 


fixed in the granules of 


(non-hi 
enterochromatl 
and argyvrophila 
that the 
enterochromaflin cells is removed by a hot pyridine 

Finally, quite recently, Pearse 


sper fie substance 


methanol mixture 
in his book* presents as characteristic of the entero 
chromaffin cells five majer listochemical tests 
chromaffin, argentaftin, diazonium, indophenol and 
and other subsidiary ones, includ 
scence, the Schmorl ferrie—ferri 
Pearse thioindoxy! reaction. 


Giibl react 


ng the 


) 
autofluore 
evanide reaction and the 
For the present work, four specimens of Branel 
ma laneeolatem Pallas, 30 50mm. long, afte r having 
been fixed im 1a per cent formol-saline and embe dded 
in paraflin, were cut transversely to provide a series 
sections of Gu thickness. 
In the gut, 


positive by the Masson-Hamperl argentaffin reaction, 
Bodian 


some cells were found to be strongly 


The argyrophil methods (particularly the 
reaction) gave also positive results, corresponding to 
those of the former reaction as regards number ana 
ocalization of the cells Positive were 
obtained, however, with very faint contrast compare d 
to the background, after the chromaffin reaction, the 
(sibbs indophenol reaction, the Lillie diazo-safranine 
reaction at pH 9-4 and the ferric—ferr! 
No positive reaction was found with 


results 


Schmorl 
anide reaction 
other diazo-coupling methods (with sulphanilie acid 
and stabilized diazonium salts), the Pearse thioindoxy! 
reaction or autofluorescence ; after treatment W ith a 
for five days. the 
the 


methanol mixture at 60° C 
did not with any of 


mentioned above 


pyridine 


sections stain methods 


NATURE 


i Left wall 


elial ciliated 


tin reaction 
matt on 
only with few 


The cells under examination are very slender im 
shape, occupying the whole height of the | 
epithelium, and are slightly larger at wher 
the speeifie granules may be more evident. These 
isolated, and not than 5-—% 
oceur in each seetion 

The enterochromafifin cells do not 
anterior tract of the digestive tube ; 
the posterior part of the mid-gut on the left wall and 
the dorsal only dorsally in’ the 
ilio-eolon ring and in the hind-gut. They loeal 
ized in the strongly that is, in the 
lateral ciliated tract of the posterior part of the mid 
yvut and the dorsal ciliated tract im the ilio-colon ring 
and in the hind-gut (the terminology correspond 
with that of Barrington This 
requires further study in connexion with the morpho 


sstima 
the hase, 


cells are us 


ially more 
oceur in the 
they oceur m 
zone, to eornt 
are 


ciliated tracts, 


peculiar distributor 


genetic and functional inte rpretation 

I have not been able to find evidence for all the 
ordinarv histochemical characteristics already 
tioned for enterochromaftin 
in which the 
enteramine) has been proved 
failure of some tests may depend on deers ased sensi 


bility of the reactions, as has been confirmed in other 


cell of vertebrates 


presence of 5-hydroxytryptamin 
nevertheless, th 


or on decreased contrast of the stam compared 
with the background This problem was recently 
discussed by Vialli® in with staining 
methods for enterochromaffin cells. 


Cases, 


connexron 


Er, 
2 
% 
Ps 
e's 
Fig. of Masson argentaitin reaction. Epi 
(hi cells at sely 1; some narrow entel 
chromamhna lis al en wy) 
pie es oy Fig. 2. Dorsal g ve of hind-gut Masson argent 
Epithelial ciliated cells ich 
enteroehr tin cell is clear, but others are seen 
vran sint 
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kind on 
unified 


meanimg of 


mve this 
d should contribute to a 


tivation of 


nterpretation regarding the biological 
metabolism o 
Chordata 


GERZELI 


the enterochromaftin vater and the 
least within the 


GIUSEPPE 


hydroxytryv ptamine, at 


Istituto di Anatomia Comparata 
e Centro di Studio per lIstochimica del © N.R.. 
ta di 


Universi Pavia 


19 


tland Applied 


Roy. Soc., 228, 269 (1 
falia, 1, 2 (1954) 
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HAMATOLOGY 


Fibrinolytic Activities present in Human 
Blood Platelets 


Boop platelets have been shown to contain anti 
plasmin activity'-*. The experiments to be described 
in this demonstrate that blood 
platelets interfere in still another way in fibrinolysis 
The fibrinolytic activity brought about by strepto 
activation of a 


communication 


kinase comprises two steps? : (1) 


proactivator which could be identical in man with 
plasminogen ; (2) transformation of plasminogen to 
plasmin by the activator, resulting from reaction 
1) 

When human blood platelets are added in increasing 
concentrations to a test system composed ot strepto- 
and bovine fibrinogen, clotted by addition ot 
thrombin calcium solution, a progressive merease of 
This was demon 
three methods : 


thrornabe lastographic 


kinase 


is observed 
the 


lysis-times, 


fibrinolytie activity 


strated by each of following 


estimation of clot 
recordings and the fibrin plate method according to 


Astrup and Mutllertz 


Ivsis-tume determination. 


Table lt ‘presents the results 
obta ned with clot 


PLATELETS 
BOVINE PLIBRIN 


KINA » Is OF 

Con ntra ] 
in th 


fibrinogen (‘Rinderfibrinogen’ from 
Marburg Lahn, 
quantities of plasminogen 
proactivator activity. In 
blood platelets 
sodium chloride 
24 hr. period The 
Behring-Werke) 
appreciable 


(Csermany used as 


contained large 
nearly fre ot 
periments where were 
ted by 
mot oceur 
Test Thrombin’ from 

as found to be void of 
plasminogen or 
treptokimase was a highly purified preparation, 
supplied by Behring-Werke Veronal buffer 

pH 7°35, u: O-154) according to Owren, 


solution, 


motonic 


within a 


any 


nination with proactivator. 


was 


wed for dissolving fibrinogen, streptokinase, urokin 
Blood platelets were suspended in 


we and plasmin 
isotonic sodium chloride solution 


January 21. 


Wash onet rve 
plate! ashe time curve 


times 


our experinne nts 


The blood platelets tested in 
had been prepared by several techniques 
sively, lyophilized human blood platelets® and human 
blood platelets isolated from sequestrene, citrated or 
L.C.D. plasma were used. They all had 
enhancing effect on streptokinase-activated lysis of 


Succes 


a similar 


bovine fibrin. 

In contrast to the influence on 
induced lysis of bovine fibrin, human blood platelets 
inhibiting effect on (kindly 
Ploug. Leo Pharmaceuticals, 
plasmin chloroform 
kindly supplied by 

and Co., Detroit) 


streptokinase 


had a clearly urokinase 
supplied by Dr d. 
Ballerup, Denmark) or 
activated bovine tibrinolysin, 
Dr > Parke Davis 
activated 

Further work 
resulted in a gradual promoting 
effect: on streptokinase-activat After 
ten washings, however, there was still an appreciable 
residual activity (Fiz. 1) The antiplasmin effect. 


on the other hand, was only slightly diminished by 


(the 


Loomis, 
Ivsis 

washing platelets 
ot the 


that 
weakening 
tibr inoly SIS 


showed 


the washing procedures. 
Heating of platelets at 80°C 
destroved the above-described lysis-promoting actiy 
its Instead of an enhancing an inhibiting effect on 
Table 2) 


for 15 min. completely 


streptokinase-induced lysis was observed 
The antiplasmin activity was not diminished by this 
heating procedure. 
Our which 
elsewhere, 
addition of 
plasminogen 
tion that blood platelets contain so-« alled proactivator 


detail 


platelets, on 


will be published in 
that blood 


form an 


results, 
demonstrate 
streptokimase, activator of 

This can be explained by the assump- 
activity. The presence of plasminogen im blood plat: 
lets seemed to be ruled out as a possible explanation 
for the observed facts. Indeed, no tibrinolytic activity 
could be produced when mixtures of blood platelets 
and streptokinase were tested on heated fibrin plates, 
in which the plasminogen had been destroved 
INFLUENCE OF HBATING 

INDUCE LYSIS OF I 

of lyophilized 


Table 


with 0-1 ml 
bovine 


(5.000 t.tml.) ¢ ided to ml 
This mixtur lotted by addition 


rit 


lution 
per cent) 
mil.) dissel 


which I am et 

+ 
‘Viall ind Erspa k ina | 
ith 

j bson, W J. Path, Bact., 4, 1 (1939) 

* Pearse, A. G. E., “Histochemistry Theoretic’, Log concentration blood platelets/mm 
1. (Chu il, nm, 1 Fig. Influence of washing platelet n r promoting ¢ 
Barrington, E. J. W., Phil. Tra ctreptokinase-induced lysis of bovine standard fibrin. Results 
*Erspamer, V., Rend. Sei. Farn of deter iations of tibrinolytic activity 
r, \ und Aser Double logarithmic Abs con try lon 

Vialli, M., Acta histochemica, 8, ==REREE i by the product of the two diameters of the lysed zones _ 

The tested telet suspension is mixed witt n equal Volurie 

t pha 
of streptokinase solution (5,000 U./mil mil of this mixture 
in ft te. blood platelets 

} 
4 
Re 
; 
Table ON STREPTO 

Clot lysis time By 
15 min 4i 
500.000/mm." 21 min 
1.000 000) 40 min 

1s} 
Isotonic sod hlorid mitrol) more than 48 hr 

l bl i platelets suspension is mixed with 0-1 mil. strepto- 

k 1 nd added to 0-5 ml. bovine fibrinogen 

lg nes nt The mixture i lotted by addition of (2 ye 

Thromt 20 nl., dissolved in VW/20 caleium chloride, Determina 

tion of clot s-time at 37°C, 

The bovine 
Behring. Werl 

platelet it elets 
suspension (15 min, at 80° ©.) 
1} mgm./mil min ihr 
rm ml Is i“ 
0-625 mgm./ml 42 
Isotonic sodium chloride 1 

(control) the 
0-1 ml. lvephilize n } i t t dest 
streptokinase 
hbrinogen (2 gn A 
0-1 mil. thromtl 
Determination of clot Iwsis-time at 37 ¢ 
= 
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The Influence of washing and 
heating showed that the platelet proactivator is to 
be distinguished from the blood platelet antifibrinoly 
in These two eannot be caused by an 
dentical platelet The lvsis promoting 


property of blood plate lets completely masks thei 


investigation of the 


activities 

substance 
intifibrinolytie effect in the case of streptokinase 
activated Whether the proactivator activity 
of blood platelets is to be attributed to an intrinsic 
or adsorbed pl itelet component Cannot be stated with 


iVSis 


certainty at present. In any event, ten-fold washing 
of blood platelets does not extinguish its effect. 

were confirmed in 
the 


arising im a system com 


These observations relation to 


tibrinogenolysis by determination of so-called 
intithrombin VI activity 
posed of bovine fibrinogen, streptokinase and blood 
plate lets It shed that apparent 
amount of antithrombin VI was directly proportional 


to the concentration of blood platelets present in the 


was estab! the 


test system 

It seems highly probable that the 
wtivity of human blood platelets plays an important 
part in the spontaneous fibrinolytic activity of human 
blood. Indeed, the latter is known to be chiefly 
aused by an activator of plasminogen, probably 


proact ivatol 


formed by activation of proactivator™. 
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Precipitating Factor for Aggregated 
»-Globulins in Normal Human Sera 


SERA of 
form precipitate 
globulins'. The 
globulin (rheumatoid 
y-globulin 
globulin?. 
be anti compl mentary’. While studying a test for 
arthritis’, it was found that 
human sera also form a precipitate with aggregated 


rheumatoid arthritis often 
mixed with 
consists of a 19 S 


with 
when 
precipitate 
factor’), 
rapidly 
The latter are known to 


patients 
aggregated 
variable amounts 


and more sediment ing 


rheumatoid normal 
globulins, although more slow ly and less abundant ly 


Aveoregated globulins were prepared by treating 
tions of Cohn’s human fraction IL in 
buffer, pH 7, 
with 0-25 per cent 
temperature, 


solu 
phosphate 


merthiolate, 


per cent 
15 molar 
10,000 


eontamineay 
formalin 
followed by 
same buffer without 


for two weeks at room 
dialysis in the cold against the 
This resulted in marked opalescence of the 
Ultracentrifugal analysis the 

of large aggregates. When mixed in capil 


lary tubes with an approximately equal amount of 


formalin 
olutions showed 


presence 


human serum, these preparations vielded a precipitate 
incubation for 2 hr. at 37° C. and for 18 hr. at 

Sera of 200 patients, aged 5-80, with various 
ot sO and adult healthy 
Exceptions 


after 


cliseases, and adol scent 


subjects, were found react were 


NATUR 


reasing amot 
tion «ft 


rh recipitate pu 
hemolytic complement titre in the 


supernat 


of the 10 new-born babies 
miunimal, 


formed a 


the 
showed 


found only im sera 
tested, which 
although their 
cipitate. 
Quantitative tests that the 
reaction could be inhibited by an excess of aggregated 


mo, or precipitate 


mothers’ sera heavy pre 


showed prec ipitation 


‘ -globulins (Fig 1) The supernatants were tested 
for presence of the precipitatimg serum. factor (bs 
mixing them with aggregated y-globulins) and for th: 
precipitable factor of aggregated y-globulins (by 
mixing them Three 
zones were thus found, one with EXCESS preeipitating 
factor, another with neither precipitating pre 


cipitable factor (equivalence), ang at third with only 


with norma! human 


nor 


The amount 
bevond the 
equivalence zone, as is also observed in the precipi 
rheumatoid serum and 
assical antigen 


precipitable factor in the supernatants. 


of precipitate continued to increase 


tation reaction bet ween 


aggregated y-globulins 


Well as ne 
antibody reactions, when the antigen is aggregated® 
The amount of precipitate recovered from each tube 
usually failed the agvrevgated 
y-globulins added to the serum, which sugge that 
only a fraction of the preparation added takes part 
in the formation of the precipitate. 
Decomplementation of the serum by 


to exceed amount of 


absorpt ion 
antigen antibody 


with 1-2 mgm. of heterologous 


anti 
anti 


precipitates (bovine serum albumin-rabbit 


bovine serum albumin, or albumin rabbit 


egg albumin) per ml. of serum prevented subsequent 
precipitation with aggregated y-globulins. 
Conversely (Fig. 1), the supernatants obtained after 
incubation for 90 min. at 37° C. and for 4 days at 
in the titre of complement 
as measured in 50 per cent leemolytie units This 
effect ased with mereasiny 
amounts of aggregated y-globulins up to the area of 
maximal precipitation. It then, paradoxically. 
decreased, despite the addition of more 
material, thus 
When the 
completely at 4° © 
effect decreased 


mirror 


showe d deere 


anti-complementary mere 


anti comple 


mentary’ mirroring the decrease of 


preeipitate. precipitating reaction Was 
the anti comple 
(Fig. 1) and 
precipitate, which 


suggested a marked 


carried out 


was much 
the 


unchanged 


mentary 
failed to amount of 


This 


remained 


* 
F 
és 
we 
4 «4 AY 
@*PRECIPITAT 
4°C X 4 Day 
+ 
> 
/ 
Mg PR TEIN AGGREGATED N PARA NA 
oa Fig. 1. Precipitating reaction betwee | aliquots of normal 
human serui 1} ts of aggregated 
globuli tein and of 
ant 
a 
Astrup, T., Blood, (1956 J 
r 
per 
y 


Fig. 2. 1 pattert t lissolved 

howing ranidl entin and a Th Sp 
Photograph ta sation ¢ 

lopendence on temperature for at least one step im 
he ‘anti-complemoeontary’ effeet of aggregated y-vlob 
lunes. 


Fractional mactivation of corp of comple 
nent’ revealed that heat-inactivated serum (56° ¢ 
tor 20 min.) deficient im the first and second con 


ponents of 


lialysed against 0-02 molar phosphate buffer, 


complet rit. and the supernatant of serur 


4 Cend-piece’), deficient in the first component o 
ent failed to form il precip tite with 


agyvrovated lobul The redissolved precipitat: 


mid-piece’), deficient im the second component © 
complement, formed a precipitate with avyvrevated 
globulins, although 20-40) per cent less thar 
untreated serum, and zymosan-inactivated serum 


detic« ion? im the l TI 


of complen ent, an i 

hydrazine-inactivated serum, deficient in the fourth 

component of complement, formed a precipitate with 


agygrevatedl lobulims, with litth 


romeo los ot 
wetivits These results suyvvested the possibl 
identity of the precipitating factor for aggregated 

globulins and the first component of comple ment 


Since fixation of the latter is known to require calcium 


ions aml to be inhibited by the chelating agent 
ethvlenediaming tetraacetic acid’, quantitative pre 

cipitation reactions were carried out with seran 
containing O-OL AZ ethylenediamine tetraacetic acid 
Fi 1) The amount of precipitate was thereby 
increased, while the anti-complementary — effect 

measured in 50 per cent units after addition of a 
slight exeess of calcium and magnesium ions to the 
stipe rnatants, was much ck ere ise, but not compl tely 
inhibited These findings indicate that the preciprtat 

th suggestively similar to the first 


ny factor, althoug 
component of comple ment, is distinct from it as well 
as from the other hitherto known components of 
‘complement 
The precipitates were soluble in excess aggregated 
globulins and in glycine buffer, pH 3. Ultracentri 
1 


ftugal examination of the acir solutions (F 


revealed a major component with an s rate of 9-5-L0-5 
rrevates 


S, large amounts of rapidly sedimenting ag 
and frequently small 7S and 19 S peaks Followimy 
the removal of the aggregates by centrifugation, the 
major component had an Spo 09-15 sodium chloride 
of 10-5.S and could again form a precipitate with 
aggregated y-globulins. Similar findings have been 
reported independently recently by Muller-Eberhard 
and Kunkel 

This work was aided by a grant from the New 
York Chapter of the Arthritis and Rheumatism 


Foundation, by auth mivanced research fellowshiy 
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Five Less-Common Salmone!!a Serotypes 
from Congo Reptiles 


Drurine work on dried specimens of cloacal content: 
eolleeted in the Pare National de la Garamba, north 
eastern Congo, from various reptiles, the following 
serotypes of Salmonella were isolated: champaiqn 
(39:k:1,5) from asnake; Crotaphopeltis hotamboeia : 
plymouth (46:d:1,6) from the same specimen of 
snake and from a lizard, Mabuya sp.; ramat-qa 
(30:k: 1,5) from the same snake specimen ; tel-ar 
(28: y:enz,,) from a different specimen of th: 
same species of snake ; and gatow (6,7 : vy : 1,7) from a 


snake Psammophis subtaeniatus sudanensis. The 
identifications were made by the Enteric Laboratory. 
State of Ilinois, Department of Health, and confirmed 
by the Enteric Laboratory, Communicable Diseas 
Center, Chamblee, Georgia 

This is the second known report of the oeeurrenc: 
of serotype ramat-gav, the first isolations having 
been from snakes in Israel'. Likewise this is the 
second known occurrence of serotype gatow, which 
was first isolated from the sewage of Berlin-Gatow by 
Hofmann and is not vet formally published although 
confirmed by Kauffmann*®. The cham paign serotype. 
first described from chicks by Edwards in 1945 
has been reported no more than ten times, from fow! 
man, diarrhoea of infants, and a bird m a zoo, and 
from such widely separated places as the United 
States, Australia and Ceylon. Serotype plymont/ 
has so far been published only in a list of new serotypes 
issued by Kauffmann*®. There are only a half-dozen 
reterences to tel-aviv, three of these being 
from Israel, where it was twice found in chicks and 
later once in man It, has been reported from West 
Germany, France and the United States. In addition 
to cultures from man and chick, this type has been 
isolated from dog feeces, bone meal and diarrhma of 
children. 
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The Electrothermal “Red-Rod" provides a compact, 
convenient, and powerful source of heat which 
lends itself ideally to the heating of liquids. 


The advantages of the “Red-Rod" over other types 
of immersion heaters are due largely to a specia 
construction employing quartz :- 


os Infra-red radiation passes through quartz with 
little absorption, so that a large proportion of heat 
is transferred to the liquid by radiation. Other 
immersion heaters from which heat is transferred 
only by convection and conduction are more bulky 
for a given wattage, or introduce greater temper- 
ature gradients. 


a Due to the low co-efficient of thermal expansion 
of the quartz, the heater is unaffected by violent 
thermal shock. It may be plunged safely into cold 
water while running red hot, though this is not 
recommended practice due to the tendancy of the 
liquid to overheat locally 


Available from all Laboratory Supply Houses 


Piease send for Publication No. 329P 


A new radiant immersion 
heater for the heating 
of acids and other 


liquids in the laboratory 


ELECTROTHERMAL 
ENGINEERING LTD 


270 Neville Road, London E.7. GRAngewood 9911 
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The specimens of cloacal contents were collected by flora of reptiles, or are they acquired through associa 

soaking sterile disks of filter paper (Schleicher and 

Schull No. 740 and enclosing ha 


phane’ com envelope On arrival by 


tion with rodents, hain oor other sources Th 
k ima “Cello herpe tologist who collected the specimens and ident; 
air mail in fied the reptiles felt certain that t] 
Chieago. the disks were transl rred to LO-ml. brain 
heart infusion, incubated at 30° C., and plated at 


intervals on deoxycholate agar in plates of 150 


“hh of inter 
tion from man was negligible in the area of the Par 
National de la Garamba, and that the 
mim from animals which would be 
isolated teed on rodents The 
colonies were picked at random for identification 
Of 5S7 strams classitied biochemically, 267 were 
Salmonella 


In general, the biochemical reactions obtained were 


Specimens Came 
extremely unlikely to 
present work therefor 
believed to suggest that Salmonella 


diameter. From each plate about 30 well 
are naturally 
present in the reptilian int ne, possibly as essen 
tially harmless commensals 

For the opportunity to examine this material, grate 


those tvpieal of Salmonella. The few exceptions ar ful acknowledgment is made to the auth 


orities of the 
noteworthy All 15 cultures of serotype champarqi Pare National de la Garamba director, Dr. \ Van 
were indole-positive although the other reactions Straelen), Brussels ' 
were typical All but a few of 83 cultures of gatou ‘ cted by Dr. R. F Lr 
vave a weak but unmistakably positive indole test in s, Chicago Natural History Museum, who 
l per cent tryptone broth cultures 48 hi ol 1, uUsimy i len the re ptiles The work A 
the Kovaes test A few gat cultures were negative ported in part by a grant (#-2437) from the 
to lysis by Salmonella O-phage 14. A fev man Institutes of Health, U.S.A 
te lor action 


The specimens were 


eurator ot amphibian 


plymouth colonies tested gave positive 


on gelatin, and a few others were megative with MacDos 


Funron 
O-phage I. Some fel cultures were also not Ivsed 


PHILOMENA SZAFRAN 
by that phage, but al the champaign cultures wer Marrikw M 
iltures of ramat-qa Several 


LESKO 


were salicin-positive and one was 
salicin and suerose. During serotyvp 
Chicago | 
observed miumber of st 
and (tel-a were mono 
homologous phase 
tt phase could be det 
Salmonella types were 
ceolleet ions Picking 
prod wed duplieat 
the usual method of p 
s of every kind s 
because the 


Use of Polyethylene Glycol in Biology 


Lamb directed 


t 
{ irbo 


charac 


prmeked, 


portion 
colonies. errors mi tt ard is snipped 
It would seem 
the enton or ¢ HETOSCOPNC 
such a technique ¢ 
re into a much wider fie 
e simple experiments were 
plankton presery d in tormatlnm m Aberdeen 
distribution of Salmonella amony phytoplankton, and individual 
les is remarkable Tm the present we k Salmor larvie, cheetognaths 


copepod 

meduse and ctenophores 
a were reeovered from two of three snakes of one ised Phytoplankton from a prese rved sample 
species of Crotaphopeltis, one of Psammopl from added toa drop of 30 per cent polyethy! 


a lizard. Mabuya. Thev were not recove red from single slide and put aside to dry. The individual zooplankton 
specimens of Natriciteres and Phil Hhamnus Salmon organisms were 


similarly treated on slides, im a 
ella have been isolated from snakes of the latter genus vilass or 


megliveolona 


vateh 
evaporating dish according Ab Some 
by LeMinor, Ravisse and Drean’®, who also found were flooded with water the next dav, others left for 
Salmonella in Crotaphopeltis. In their series of 575 periods varying from a week to three months 
snakes from Ethiopia, Eritrea and Lybia, Serie and Recovery takes only seconds on the slides, and a few 
LeMinor® found no Salmonella in snakes of the genus minutes for the 
Nahia. but did find them im various snakes of the 
families Colubridae and Viperidae. 


larger forms 

The phytoplankton samples were all im xeellent 
condition and there was no difficulty at all in identify 
The investigation of which the present observations — ing the various species, including the delicate inverte 
are a part is being made to explore the question : What brate larvae. ete. The texture as seen with an oil 
is the bacterial tlora of reptiles, and what is the sig immersion lens was surprisingly good. The cheto 
nificance of the presence of Salmonella ? The exten- 
sive literature already shows that reptiles harbour 
Salmonella. Are these part of the natural intestinal 


ynaths also recovered extremely well ; 


the fin-rays, 
cellular structure of the corona and 


other features 
could be determined just as easily as in the originals, 


positive 
EY img, it wa Avenue, 
plymoutl 
Most of t 49, (1960 | 
each plat Path. 25 
repre 
Bull. Soc. Path. 50 
replication 
slant 
periods. With the single exception of 
maign. the majority of the str 
any serotype showed typical S : ains of attention to the use of polvethy] 
ties. pical Salmonella teris for f polyethylene glyco 
if only single colony had beer r the permanent preservation 
only the at ther material for. ation of algal 
and a em observed practicabl na that it 
‘ » eml mothe 
shail ided in polvethyler u Staats 
\ rhe riveo]l and m ‘ 
or nit is vel 
parided 
faceorad 
4 ihe 
ere 
Vas 
{ 
| 
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und there was no difficulty at all in dissecting out the 
teeth. Copepods and decapod larve also recovered 
‘ell, perhaps somewhat shrivelled but not seriously 
.o, and certainly well enough for easy dissection 
f the appendages Meduswe and ¢ tenophores did not 
recover their original size and shape and remaime| 
erv shrivelled, but the texture of the tentacles of th: 
vedusie and the combs of the et nophores renmiuaine 


ood and identification would be possible. 

Such experiments are extremely erude and should 
iws repeated in greater detail and with a wider rang 
ft species, but the method has such attractive poss! 
ilities that it is worth bringing it now to the notice 
if as many workers as possible. 

A 30 per cent solution of polyethylene glycol is an 
scellent medium in which to examine and dissect 
pecimens under a microscope. It penetrates quick] 
ud clears the organism to what, in my opinion, 

the ideal state for handling, leaving the fine seta 
still visible It is easy to lift the dissected parts 
hrough the surface film with a needle for further 
\arnination 

In addition to Lamb's technique for the dry storag 
if algae on cards, the followimy uses of polyethylen 
riveol are envisa real 

(l) Specimen of those pes that recover well 
an be sent dry by post without special packing, and 
vith a much-redueed risk of loss due to breakage of 
he jar or other contamer, and no risk of damage by 


akine formalin to other goods in the post. De lieat« 
rv intricate specimens can be sent ma block of poly 
thvlene glveol with no risk of lisprlae erment ot parts 


(2) Micro-specimens can be sent drv, on a slide, 
o be reeovered at the destination m such a form 
haat can be handled or ¢ xamined by any he sired 
ee 
3) Parts of specimens dissected im a 30) per cent 
olution cannot come to harm by drying m transfer 
© the slide from a le pomt, nor w ll they. or the 
pecimen, be harmed if the observer has to leave his 
,ork to attend to somethime unexpected and of 
mmediate priority. If this should result in his being 
imable to return to the work until after it has dried 
ip, there is then no difficulty m resuming 
(4) Even carefully sealed museum tubes are liabk 
» drv if not examimed at regular intervals, and a 
iimute erack, unseen at the time, can result in the 
woplete loss of the specimen for most purposes lf 
reserved with polyethylene glycol wmided, there is a 
rood chance that the loss would not be so serious, 
ind a little more polyethylene glycol than the equival 
nt volume of the specimen sinply added to the 


reservative should be a worth-while msurance 
It is also known as ‘Carbowax’ and is available in 
arious melting points; Lamb suggests that that 
known as ‘Carbowax melting pomt 55 
the most suitable It is a white, rather waxy 


bsatance which dissolves readily im water, formalin 
mad 70 per cent aleohol (but not in absolute aleohol) 


Specimens can be transferred to a solution at room 
mperature and allowed to dry if desired. For 
mbedding in blocks, they can be transferred direct 

to the melted polyethvlene glveol in a bath at 55° 


In Britam the cost is about l6s. per kgm., so that it is 
not expensive for so versatile and useful a commodity 


FRASER 


Laborat ory, 


Maru 
Aberdeen 


* Lamb, M., Rer. Alg 4 
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4-Glycosidase Activity and Cyanogenesis 
in the Susceptibility of Alfalfa to Winter 
Crown Rot 


HyproceEn cyanide was demonstrated by Leben 
and Tiekson'.* in alfalfa crown buds infected with an 
basidiomvyvcet Thev showed that a 
close association existed between the presence of 
hydrogen evanide and mycelium mn the mtected buds 
but did not determine whether the evanide was pro 
dueed by the fungus or host or was due to an inter 
action between the two. The experiments reported 
here were designed to clarify this problem 

Preluninary experiments were carried out te 
determine $-glveosidase activity of a crude 
preparation of the fungus cultured on a synthetiv 
Glycosidase activity of a crude enzyme 
preparation, obtained as the supernatant fron 
centrifuged (13,0009) seven-dayv-old) shake cultures 
was determined by a modification of the Conway 


diffusion method*?. 2 mil. of the erude enzyme and 
I ml. of a 0-02 M amyedalin solution were placed m 
the outer chamber and of alkaline sodius 
erate? im the centre well ot a Conway tint Releas: 


of evanide was indicated by a red coloration of th 
sodium picrate, which reached a maximum in 30 min 
Activity of the crude enzyme preparation was not 
affeeted by dialysing but was destroved by boiling 

Hydrogen cyanide has been reported from species 
of Medicago®, and therefore a series of experiments 
was carried out to determine the effeet of the erud: 
enzyine on filtrates of Medicago and M 
falcata Alfalfa crown buds obtained from plant 
under snow cover were homogenized tor 30min. ma 
Waring blender with sufficient distilled water added 
to facilitate homogenation The homovenate wa- 
filtered through a double layer of cheese-cloth and 
the filtrate divided into two equal aliquots Kaci 
aliquot was made up to 200 mil. with distilled wate 
mid transferred to a 5S0O-m suction tlask \pprox " 
ately 100 ml. of erude enzvme was added to th 
filtrate in one flask and an equal volume of distilled 
water to the other Air was drawn through the 
reaction mixtures, passed through absorbent cotton 
and bubbled through 20 rl. of alkaline sodium 
picrate to indicate hydrogen evanide production 
Aeration was carried out at 15 ©. for 48 hr. Contre 
flasks containing distilled water or the crude enzyme 
were similarly treated. The optical densities of the 
picrate solutions were determined at 480 miu usmg a 
Bausch and Lomb colorimeter The results are show? 


iio 


Fie Hvdrogen c¥Yanide product ” Hitrates of Cissur 


yomogenates of Medicago satire and faleate 
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Hydrogen cyanide was released in an appreciable 


amount only from the .W. sativa filtrate. Lack of 


activity with the .W. falcata tiltrate suggests that this 
material may have a lower glycoside content or, 
alternatively, contains a $-glycosidase inhibitor or a 
detoxification mechanism for evanide. It appears 
likely therefore that production of hydrogen cyanide 
in infected alfalfa plants in the field is due to 8-glyeo 
sidase activity on the part of the fungus and the 
provision of cyanogenic substrates by the host. The 
difference in response of the two filtrates is of particu 
lar interest since MW. falcata is comparatively resistant 
to winter crown rot in the field. 

Further work is being carried out, and detailed 
results will be reported im due course. 


N. COLOTELO 
kK. W. B. Warp 
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Ethylene Production by Cytoplasmic Particles 
from Apple and Tomato Fruits in the Presence 
of Thiomalic and Thioglycolic Acid 

DESPITE several tracer studies!“ and the use of very 
sensitive techniques for the detection of ethylene*', 
there has been no clear indieation of a biosvnthet ic 
pathway that can evolve ethylene in fruits. Spencer® 
reported ethylene production by evtoplasmic particles 
from tomato fruit in the presence of malate and 
co-factors. This that the biosynthesis of 
ethylene could be related to the metabolism of organie 
acids in the cells. Tracer experiments by Burg’, 
however, neo ni Weg ‘ thy le ne 
Meigh 
could not detect ethylene in incubation mixtures 
containing apple mitochondria, malat: and co 


evolution to Krebs evcle metabolisn 


factors. The latter experiments are especially 
significant since they used apple mitochondria known 
to metabolize Krebs-eyele substrates. and the svstem 
for detecting ethylene was considerably tore sensitive 
than that used in any of the other investigations. Tt 
therefore appears that ethylene synthesis in fruits 
must be associated with some othe aspect of organic 
acid metabolism 

Recently we have isolated cytoplasmic particles, 
from apples and tomato fruits, that evolve ethylene 
in the presence of thiomalie and thioglvcolic acid. 
Cysteine, glutathione, methionine, and other related 
compounds (thiodiglveolie acid, monothioglveerol, 
S-mereaptopropionic acid, carboxymethyvImercapto 
sucemnic acid) did not replace the requirement for 
thiorhalie or thioglycolie acid tesults of a number of 
experiments with particles from apples are sum 
marized in Table 1 Sinular results were obtained 
with! particles from tomato fruit 

These ethylene-producing systems have many 
characteristies of an enzymatic process. The rate of 
ethylene production is proportional to the concen 
tration of the particles. The rate, during a 45-min 
peri¢d, is approximately proportional to the length 
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Table 1 ETHYLENE PRODUCTION BY CYTOPLASMIC PARTICLES FROM 
APPLES IN THE PRESENCE OF THIOWALIC AND THIOGLYCOLIC ACID 


Flask content® Ethvlenet 


al./mgm. N/hr 


no particles 0-0 

no particles 

particles O-OL9 
O-O16 
O-0004 
0-008 


Thiomalic co-factors 
Thioglveolic 
Thiomalic 


iomatlic 
sulphate 
sarticles 0-006 
* The flask contents consisted of the following: 50 wm. thiomalx 
or thioglyeolis , 3 am. adenosine triphosphate, 60 vm. phosphate 


coenzyme-4, and 400 wm, suerose 1 mil. of particulate sus- 
pension containing approximately 1°5 mgm. nitrogen was added to 


h flask. The flasi ere incubated 2 hr. at 30° C, in an automatic 


eaction mixture was 
ras chromatography with a system 
10d Was sensitive to 3 al 


of the ineubation, and the reaction is essentially 
inhibited by heat denaturation. The reaction appears 
to be stimulated considerably by phosphate. Further 
more, some chelating agents that inhibit enzymatic 
reactions, such as diethyvldithioecarbamate (DIECA) 
and ethvlenediamine tetraacetic aeid (EDTA), 
markedly inhibited this reaction and the inhibition is 
partially reversed by the addition of eopper to the 

stem 

It is noteworthy that these preparations did not 
Another important 
difference between mitochondria and these particles 
is in the pH of the tsolating media. Whereas active 
mitochondrial particles are isolated from homogenates 


oxidize Krebs cycle substrates. 


of neutral or slightly alkaline media, it was found 
neeessary to isolate these particles from homogenates 
of acid mecia Particles that cause the evolution of 
ethylene were obtained from fraetions precipitated 
at 500g, 16.000g and 40,0007 
These findings offer a completely new approach to 
the study of ethylene biosynthesis. Work is now in 
progress on the purificat ion of the enzvine or enzymes 
and the elucidation of the mechanism: of the reaetion 
by tracer techniques 
M. LIEBERMAN 
(. Crarr 
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Ribonucleic Acids in the Moult Cycle of 
an Insect 


Ir is well known that the euticle in msects is shed 
at the end of each instar and a new one is formed by 
the underlying epithelium. Although much is known 
about the histological changes in the epithelium and 
the chemical changes in the euticle during this 
complicated process of moulting'.*, nothing is known 
ahonut the role of the ribonneleie acids (RNA) during 


— 
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this period. Since it is known that RNA plays an 
important part in cellular protem synthesis*, it was 
considered desirable to study the RNA of the insects 
during the moult cycle. 

In the present investigation the nymphs of Grylls 
Young hatched 
were separated and main 


limaculatus used, nymphs, 
within a period of 15 hr., 
tained in the laboratory under identical conditions 
of temperature, light, humidity, ete., so that then 
Prior to the 


were 


rate of growth would be the same 
extraction of RNA, the nymphs were homogenized 
and treated successively with 2 per cent perchlori 
wid and an aleohol ether mixture in order to remove 
the nucleotides and the lipids respectively RNA was 
extracted by treating the residue, in the cold, with 
V perchloric acid for 18 24 hr. and estimated by the 
ultra-violet absorption and/or the orcinol method in 
the presence of ferric chloride. For 
comparison, total nucleic acids were extracted with 
warm 0-5 N perchloric acid and RNA was estimated 
by the oreinol reaction*. Histological preparations 
ot nymphs fixed in Zenker’s fluid have also been 
methyl 


purposes of 


made and were stained with Unna‘’s yreen 
pyronin stain 

The first nymphs of Grallus 
moult approximately at the end of the fifth day after 
hatching, while those of the moult, 
on the sixth or seventh day efter the first 
moult There is individual variation 
in the time taken by the nymphs in the sueceeding 
stages. Hence, for the quantitative estimations of 
the KNA, 


used during this work. 


Fable 


stave bimaculatus 


second stage 


usually 
considerable 


only individuals of the first two stages 


Results are given im 


Table 1 


Total RNA per 
individual 


(agm.) 


RNA content per mgm 
weight of nymph 


Ave of the nymph after 
hatching or moulting 


(lays) 


Soon after t 


wet weicht of the 


Il that the RNA content 
falls 
and 


It can be seen from 
nymph gradually 
to the first 


miterny oult 


per 


from the time otf hatching moult, 


then rises to a peak at the period ; it 


once again to @& miminium at the time of 


the second moult Hoy if we 


lecreases 
consider the total 
im ey 


both 


ribon a il conten per viclual, it 
that the RNA content reaches its highest figure 
mothe first asx well as m the econd-moult 
the middle mtermoult period, that is, 
nymph is actually 
There 


until the nymphs are 


nymphs, at 
before the 
ling moult 
RNA 
moult, and a 

The histological 
with ribonue 


preparing for the 
gradual accumula 
for the 
the pre-moult period 
“l with Unna., 
buffer on 
fluctua 
acid content as imedicated by 

The nucleoli in the 


is thus a 


tron of preparing 


rdden fall during 


preparations staimne 


after treatment lease, or with 


without any pretreatment, <howed a simular 


tion in the ribonucler 


the mtensityv of stamng chito 
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Chitogenous epithelium of an intermoult second-stage 


nymph stained with Unna 


then 
period 


genous epithelium, which are pronmiunent by 


strong pyroninophily the intermoult 
(Fig. 1) are less visible in nymphs preparimg to moult 
and in those which have just emerged from the moult 
Staining of the newly moulted (early post 


also 


(Fig. 2). 
moult stage) nymphs of the first five 
showed faint staining of the nucleoli when compared 
with those of the intermoult stage nymphs. As the 
time taken for 
day-to 
However 
that 
the nucleoli gradually prominent after 
the moult until the onset of the succeeding moult. On 
the contrary, the evtoplasn of the epithe lial cells 


stages 


range of individual variation in the 
third stage onwards is great, 
useful 


such observations of the first two staue 


moult from the 


dav observations were no longer 


surest 


when the new 


shows avidity for pyronin 

laid, that ts, t 
after while in the intermoult period, it t- 
less pyroninophili In the adult insects of varying 


he epithelium shows only taint stamung with 


greater 


euticle is being before and soon 


the moult 


pyronine both in the nucleoli and the evtoplasm. 

The results reported above suggest that there is a 
gradual accumulation of RNA in the nymph from the 
of moult until the late-intermoult period, and 
Obsers with methyl 
that the basophilia of 


tithe 
then a sudden decrease. 
green pyronin further show 
the nucleolus and ot the 


evtopla undergoes evel 
that 


eyvtoplasn 


changes during the moult) eyvele, suggesting 
nucleolar RNA might be transferred to the 
Finally, these observation: 
eted by the 


to reach a 


stave 


moult 


the hormone 


at the pre 
that 
prothoracic« glands and 


muilicate which Is se 
known 


time before the 


which ts 
titre sufficient to cause moulting son 
proce asesx involved in moulting are act im tiated®.' 
might influence the release of n cleohu RNA into 


the evtoplasm 


pithelinm 


’ 
= 
Fig. 1 
ig. 

' 

' 

72 56 
51 $6 
4-5 
{ 0-7 
2-4 75 
5:4 21-2 
4 7 6 32-0) 
Second moult 

Fig Chitogenous ¢ an carly post 
nvmph stained with Unt 
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Trans-2-Hexenal in the Scent Gland of the 
Hemipteran Acanthocephala femorata 
plant bug, Acanthocephala femorata (Fab.), 
is one of the many hemipterous insects which eject 
disturbed. This large 
southern 


materials when 
which 
is frequently found on citrus plants 


odonferous 


brown coreid, occurs in the nited 
States, 
oce phala adults 


which 


The seent gland secretion of 


stored in a large round reddish-orange sac 
floor of the body cavity covering the 
first abdominal 


second abdominal 


les om the 
metathoracik and 
extending to the This 
we Opens to the outside of the body-eavity through a 


and segments 


oft ost roles each ot which Is located on suture 
between the sternal plate and the pleural plate of the 
The ducts leading from the sae to the 


just 


metathorax. 
ostiolas enlarge inside each ostiole and can be 


opens d to the outside bv means of muscle operated 


lips The sae 


for copapresston Which would be requ red tor 


itself contains no obvious musculature 


eyeetion 


the seeretion However. it was observed that 
ection occurred when the metathoracic legs 
vere flexed If the metathoracic ley were held 
no ection occurred it) was 
Observed thie novement of metathorvacn CONG 
tror Which the f ora had been severed was Ome! 
lent With eyeetion of the secretion It Is possible 


that the fore eretion. is 
stippled by coxal clurmwy contraction of the 
etathoracie ley the would be 


lips of the sac duets are simultane 


rm quired for epeetion of the se 
Secret ror thus 

epectedl when the 
opened 
The 


ssues as fine droplets 


nthocephala adults and nviaphs 

The adult secretion can be 
~prayed for a distance of at least S im If on 
stuiulated, the 


secretion of A 


side of 
hanically 
strnulated 


the hodyv is ne 


from the 


spray is 
However. if 


siecle 


intlateral 


the dorsum of Acanthocephala is stimulated, the Sprar 
otten bilateral 
Samples of clear vellow fluid from: the sac wer 
obramed by removing the abdominal dorstum and 
viscera of Acanthocephala and piercing the exposed 


With a fine collected in capillaries 


nfra-recdl spectro 


2.4-dinitro 


capillary 
was identified as frans-2-hexenal by 


amd the 


Spectroscopy 
phenvihwdrazone derivative. 
For infra-red 
secretion Wis 
strated that the 
jugated aliphatic aldehyde exhibiting trans deforma 
aldehvde C-—-H, 


fil of the 


resulting spectrum demon 


spre trophotometry. a 
The 


leanthocephala secretion was a con 


tron. 


The absorption bands wer 
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ACANTHOCEPHALA 
q SECRETION 


| 2-HEXENAL 


that of 


The speetrium was identical to 
2-hexenal 

The compound was analysed ina moditied Consohad 
ated 21 speetrometer by 
the compound with a mucrosyringe the 
lon ¢ of the mstrument A 
pressure of 65-224 indicated mo 
Hasse \ high magnet 
lished the absence of anv higher boiling components 
Analvsis of the fragmentation pattern 
established the deanthocephala secretion as a hexenal 
which was identical with that of 2-hexena! 
Virtually supertmposable 
pritte that the 


myecting 
heated 


normal 


102 analytic 
inlet system 
rum ata 
s above YS run further estab 


structural 


svinthet te 


fragmentation 


lew throws phala Severe 


rns 
Was a pure enal 
The 2.4-dinitrophenythydrazone of the enal was 
prepared by adding an aleohol solution of the seere 
tion to a saturated solution of thie reagent im 2 \ 


acid The melted 

uncorrected and didi not produce a 
with the 
145 146 


‘ phala 


hvdrochlori« purified derivative 


at 144 145 ¢ 
melting point 


depression adromture 


derivative of svnthetie 2-hexenal melting at 
The elementary 
derivative corresponded to hexenal 


H. 5-15: N, 19-890: ecaleulated for 


analvsis of the 
(ft 51-52: 


NO, 


ound 


C. 51-79; H, 5-04: N, 20-14 per cent 
2-Hexenal has also been found in the coekroach 
Kuryeotis floridana In this msect the secretion is 


stored ina sac which opens to the outside of the body 


between the sixth and seventh abdominal sternites 
It is of interest to note that males of the giant water 
bug Lethocerus dndicus (Lape letier and Serville 


prod the acetate ester of ? hexenal. which is 


i 
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off through tubules located in the abdomen‘. Else- 
where, 2-hexenal has been found in whale oil’ and 
is &@ common constituent of plants’. 

Nothing is known of the function of 2-hexenal in 
Nature. It may serve as a repellent for predators of 
leanthocephala. In the laboratory, Acanthocephala 
ejected this compound at imported fire- 
ants (Solenopsis saevissima var. richtert Forel) which 
were approaching. The ejection was unilateral to the 
facing the ants and caused the ants to move 
away. When the ants actually attacked Acantho 
cephala it always ejected copious quantities of the 


sometimes 


side 


secretion. 

We are indebted to Dr. R. P. Curry of the Ethyl 
Corporation, Baton Rouge, Louisiana, for helpful 
diseussion of the infra-red spectra and Prof. P. 8. 
Callahan of Louisiana State University for morpho 
logical interpretations. 
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BACTERIOLOGY 


Hemolytic Activity of Corynebacterium 
ovis 

bacillus which ts 
animals, 


Tue Priesz—Nocard (C’, 
responsible for a number of 
including caseous lymphadenitis of sheep and ulcera 
blood 


surface 


cliseases of 


tive lymphangitis of horses, grows well on 


ager medium, producing circular, 


colonies which are frequently surrounded by a narrow 


opaque 
zone of hwemolysis 

The hemolysin, which is 
rabbit, horse and sheep corpuscles, is thermostable, 


against pip 


non-antigenic and appears to be closely linked to the 
bacterial cells so that it cannot be obtained free in 
a filtrate’. 

During an imvestigation of the effects on anima! 
ervthrocytes of combinations of diffusible substances 
produced by bacteria (to be published), it was 
observed that s and ¢ equt 
showed a synergistic hamolytic effect on sheep, goat, 
ox and rabbit cells. The phenomenon was better 
illustrated by streaking the strains at right angles 
to each other on the surface of 1-5 per cent nutrient 
agar plates contaming 4 per cent red which 
vere previously washed three times in normal saline 
and re-suspended to the original volume of the blood. 


mixed cultures of 


cells 


The inoculated plates were incubated in air-tight jars 
na mixture of 10 per cent carbon dioxide and 90 per 
cent air, at 37° for 24-48 hr 

Fig. 1 shows the effect on sheep blood agar after 
48-hr. incubation with the vertical culture streak of 
(’, ovis running through the horizontal streak of (. 
qui. The hwemolvtie pattern obtained is the result 
of the interaction of the diffusible products of both 
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etfect 


showing the hamolytic 


equ 
que 


Sheep blood-agar plat: 
of C. ovis in the presence 


Fig. 1. 


of C. oris being active over a larger 
and neither exerting the hemolytic 
effect independently. Unlike the haemolysin deseribed 
by Carne, the diffusible produced by ¢ 
ovis is active against ruminant and rabbit cells, but 
not horse red cells, and its effect is enhanced by the 
presence of 10 per cent carbon dioxide. 

The plate method, which appears to be more sensi 
tive than tube titration, has also been used to show 
that the diffusible product of C. orés is filtrable and is 
capable of dialysation through ‘Cellophane’ ; 
being adapted for antigenic studies 

These preliminary observations suggest that an 
indieator system of animal erythrocytes previously 
equ 
in elucidating the true nature 


strains ; that 
area than equé 


substance 


and is 


treated with an actively growing culture of ¢ 
may prove of value 
of the hwemolysins of C. 
GorRDON FRASER 
Department of Veterinary Bacteriology, 
toyal (Dick) School of Veterinary Studies, 
University of Edinburgh. 


Carne, H. R., J. Path. Bact., 49, 513 (19 


Inhibition of Multiplication of Bacteriophage 
by Actinomycin 

Iv has recently been found that actimomyein forms 

a complex with deoxyribonucleic acid but not with 

this communication we wish 

to present evidence to that the antibiotic 

prevents multiplication of the phage while permitting 


ribonucleie acid'. In 
show 


the growth of the host bacterium. 

The actinomycin used in these 
crystalline actinomycin S *.*, supplied by the Daiichi 
Seivaku Pharmaceutical Co., Ltd. The standard 
methods used for handling bacteria and phage and 
those deseribed ink 


experiments was 


for determining nucleic acid were 
another communication’, 
Actinomycin S is known to prevent the growth ot 
Gram-positive bacteria, but scherichia coli B, a 
Gram-negative bacterium, used in this experiment, 
can grow actively in the presence of the antibiotic 
Exposure of frees 72r phage to 100 ugm./ml. of 
actinomycin S for 60 min. at 37° C. did not cause any 
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inactivation ot the phage. The effect of the ant: 
biotic on phage reproduction was studied. Cells ot 


i. coli B, harvested during the logarithmic phase of 
yrowth, were infected with phage and shaken at 
37° C. in a= glucose-salt synthetic medium with 
various concentrations of actinomycin 

The results are illustrated in Table 1, which shows 
that the reproduction of 72r phage is progressively 
impaired by increasing concentrations of actinomycin 
S, while the synthesis of deoxyribonucleic acid in the 
phage-infected cells is not affected by the antibiot i 
It must be emphasized that the infeeted bacteria 
produce deoxvribonucleic acid in a similar way even 
ix added 4 min. either before on 


when the antibiotic 


after infection 

Table 1 OF ACTINOMYCIN ON THE MULTIPLICATION 

PHAGE AND THE SYNTHESIS OF DEOXYRIBONUCLEL AcIp BY 72 
INFECTE!) BACTERIA 


lative increase 


45 

12 Q» 

lo “4 

4 


Phe Ivsate obtamed in the presence of a level of 
30 vem. of aetinon yein S contaimed nearly the 
same amount of the acid as that 
found in the untreated control lysate, but the 
one-tenth of the 
3.0004 


deoxvribonucleic 
ivity of the former Ivsate 
latter. When th 
for 15 min., the majority of the deoxyribonucleic acid 
found in the both an the 
and im the abse nee of the an Hence 
analyses were made on these fluids 
\s shown in Table 2, a significant difference between 
control and the 


t Was only 


lvsates were centrifuged at 


was 


rnatant 
presence ibiotic. 


supernatant 


the antibiotie treated lysates Was 
wvealed by comparing the amount of deoxyribo 
nucieie acid in the sediment obtained by centri- 
fugation at 20,000g. At this gravitv, normal 72) 
phage but not free nucleic acid was sedimentable 


which had 
exposed to the 
anti-7 2 
ensitive to deoxyribonuclease 
that 


rene 


deoxvribonucleie acid 
infeeted cells 


precipitable by 


Furthermore, the 
been produced hy 


antibiotic was not 


phaue 
These 


id 


erum and wa 
this deoxvribonucleic has 
with the 


deoxyribonucleic 


results indicate 
coat 
the 
deoxyribonucle: 

These S on phage repro 
duction are essentially similar to those of proflavine 


no proteim antiserum and 


ting 


protecting viral acid from 


effects of actinomvein 
One may suppose that actinomycin S, like proflavine, 
bloeks some final step in the maturation of the phage , 


PROPERTIES OF DEOXYRIBONTS LY=ATE 


MADE IN PRESENCE OF 


LEIc AcIp IN 
ACTINOMYCIN S 


Table 2. THE 


Deoxyribonucleic acid found® 


Fraction Control Lysate with 
lysate actinomycin S 

Initial lysate 100 100 
Low-speed centrifugation 
supernatant 90 7 
Sediment at 34 9 
Precipitate with antiserum 53 2 
Deoxyribonuclease-resistant 39 10 
* Values in each fraction represent percentage of the amount of 


deoxyribonucleic acid in the initial Ivsate 
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ina siunificant difference between the 
the formation of infective 
phage is reversed by removal of proflavine, but not 
by removal of actinomyvem SS. Thus further work ts 
necessary to determine whether normal viral protein 
is produced by the antibiotic i cells. 
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VIROLOGY 


Effect of an Organic Gold Salt on Eaton’s 
Primary Atypical Pneumonia Agent and 
Other Observations 
their 
CAUSATIVG 


Liu and colleagues have provided 
evidence that the 
of human primary 
that in which a proportion of 
agglutinins Streptococcus and human 
erythrocytes at 4° C., is filterable, propagated 


in the lung of the chick embryo, and produces lung 


Eaton, 
agent of a certaim typ 


atypical pneumonia, mamely 
patients develop serum 


MG 


can be 


avainst 


lesions when inoculated into hamsters and cotton 
rats by the intranasal route! Some uncertamts 
exists about the nature of this organism. The strains 


large size (between and 


had a 


measured by 


studied particle 


250 filtration'’’); some were 


and all to tetracvelines® 


iis 
Sensitive to 

We have observed that the macrosec« puc and micro 
scopic lesions produced in the hamster lung by the 
intranasal inoculation of chick embryo lung infected 
with the ‘Hetter strain of Eaton's primary atypical 
resemble im those 
infected imtranasally with 


pneumonia agent some respects 
seen in the 
cultures of pleuropmneumonia-lke 

The size of Eaton's organism ts of 
to that given for the clementary 


pleuropneumonia strains (125-250 muy), and its pattern 


lungs of mice 
organisms'*. 
a simular order 


part icles of some 


of antibiotic sensitivity is also similar to that of the 
pleuropneumonia group’. Eaton and his colleagues 
were unable, however, to grow pleuropneumonia-like 
organisms from egg material contaming strains of the 
organism 


It has gold 


suppress lung® and other lesions’ produced by pleuro 


been shown that organic salts will 
pneumonia-like organisms in animals, and according |s 
we have investigated the effect of sodium aurothio 
malate (“Myoerysin’, May and Baker) on experimental 
infections with Eaton’s primary atypical pneumonia 
in hamsters and chick embryos. ‘The ‘Hetter 
strain of from Dr. C. Liu 
and kindly given to us by Prof. C. H. Stuart-Harris 
(Sheffield), was used for all the experiments and was 
the amniotic route in 13-day-old chick 
embryos. Infection was recognized in frozen sections 
of the lungs of the chick embryos by using the 
indirect fluorescent antibody method with a ‘middle 
layer’ consisting either of a pool of convalescent 
phase sera from local patients with primary atypical 


agent 
Eaton's agent, obtamed 


passe «l by 


; 
: 
Ke (percentage of control 
Phage titre deoxvribonucleie acid 4 
4 
4 
a 
is 
i 
4 
at 
it 
if 
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rabbit 


kindly 


checking, of a 
antiserum against the classical “Mac 
provided by Dr. M. D. Eaton (Boston) 

Groups of hamsters were inoculated intranasally 
vith 0-6 ml. of a 10 per cent suspension of infected 
Some groups were given a daily 
intra 


specie 
strain 


or, tor 


chick embryo ling. 
lose of 3-5 mgm. of sodium aurothiomalat« 
peritoneally. Others were kept as untreated controls 
or injected with the excipient without the yold salt 
\ll groups were killed 11 or 12 days after mtranasal 
noculation and the intensity of their lung lesions 
vraded on two arbitrary scales depr nding on 
macroscopic degree of ling consolidation, and (4) the 
proportion of bronchi and vessels with cuffs of mono 
» of alveolar consolidation 


a) the 


nuclear cells and the degree 
soon lung Sect 

Table I shows the re sults obtaimed m ¢ Nporitine hts 
with four different eyy levels of the Hetter 
Phere reduction im the 
ntensity of the treated with 
cold. "The 


(ark average 


strain was A consistent 
lung lesions in hamsters 
to a similar 


seore of O-12 


lung lesions were also redue 


MACTOSCOPL lesron 


exp. 4) by a convalescent 


vas obtained as part of 
phase serum from a local patient (Ev. S)w ith primary 
itvpical This had a“ 
untibody staining titre of 50 to om 
trated on infected chick embryo lung sections ; the 
at a dilution 


fluorescent 


when 


patient's acute-phase serum did mot stain 
bin o This 
heck that the 

nhibited by the 
Hetter’ organism and not by a second 


rial 


indirect 
and 


neutralization provides an 
lesions produced hamsters, 
in fact caused by the 
hypothetical) 


but 


salt, were 


organism present m the euu rate imrelated 


o Eaton's agent 


SODIUM AT ROTHIOMALA 
»IN ey Earon’s Privy 
AGENT 


No. ot 


tnimals 


In other experiments a single dose of 25 or 30 mgm 
of sodium aurothiomalate was placed m the volk sac 
of chick embrvos either before, or at the same time 
suitable dilution of the 


Subsequent 


imoculation of a 
into the amniotic cavity 
the chick embryo 
treated 


ae, the 
Hetter 


examination of 


d 
sections of 


fewer of the 


frozen 

lungs showed that substantially 
had 

vhen examined by the 

nethod Also pools of lung tissu 

embryos did not 

those 


antigen fluor-stamed antigen ) 


indirect 


rroups 
antibody 


treated 
hamsters, 


thioresecent 
from. the 
produce pmeumonima 


vhereas from the control, untreated embryos 
lid so 
These 1 
related to the pleuropneumonia group 


effect of gold on 


sults are im aceord with the view that 


Katon's atypical pneumonia agent may be 
biologically 
However. more information on the 
accepted viruses is required, although Bauer" found 


that neurovaccinia was not mbhibited 
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The results of intensified Giemsa-staming of sect ws 
of chick-embryo lung with the ‘Hetter 
strain also suggest an affinity between the 
and pleuropneumonia-like organisms Acetone-fixed., 
frozen (about 5u) were treated with 1 per 
eent potassium permanganate” for 2 min., washed 
and stained with | in 25 Giemsa in phosphate-buffe 
pH 6-4 for 18 hr. They differentiated wit! 
Oo per cent acid, and then either 
mounted in a mixture of equal parts of glycerol and 
with 
witl 


infected 


agent 


sections 


were 
acetic washed 

phosphate-buffer and examined at once or 
more distortion and variability dehydrated 
acetone, cleared with xvlol and mounted in a poly 

stvrene (DPX). 

Minute pink coccobacillitorm bodies were seen im 
association with the bronchial epithelial cells. Some 
were intracellular, but the majority appeared to be 
arranged as a compact layer on the surface of the cells, 
and they seemed to occupy virtually the same position 
found im adjacent o1 
(In om 
tluor-stamed 


antiven 
chick-embryvo 
location of the 


fluor-stained 
sections of the 
the exact 
difficult to 

The 
eyvtoplasm of the 
mder the cell n 
predominantly on the 
into the 


hodies have no 


as the 


othe lungs 


‘ \ pert nee 


judge with Huorescen 


antigen might 


antig Is 
completely 
the 


and 


within bronchial epithelia 


cells 


atively, it 


just vinbrane or, altern 


might be 


of the cells with some material taken cells 


by | hayocvtosis.) Coceobacilliform 
chick-embrvyo 
correlation has however, been 
stamed 


vet been seen mm sections of uninfeets 
lings \ 


anitiven 


close 
presence ot tlio 
hocdtes 


re varive 


rveal between the 


and coceobacilliforim embryos 
with a 
The 

ws the 


inoculated variety of 


bodies 
three to fou 


antiven 


materials appear at 


it the atten 


abo dlavs 


thior-stamed in imyected 


and, like the entiven, they are 


moculation 

ch ck mbrvo 
suppressed or reduced in quantity in embryos tre ated 
with irther experiments 
are being carried out to obtaim 
wlentity, oF 


aurothiomalate. F 
ey ile ree 


sodium 
from other 
directions on the otherwise, 


coccobat illitorm hodtes and the fluor 


antiven 

As these tindings may be peculia 
the "Hetter 
strains of Eaton's primary atypu al pneumonia agent 
should be 
bodies by the 


sub-line of 
that othe 


oon 


strain, it now seems desirable 


examined elsewhere for coccobacilliforn 


method of mild fixation and intensified 
should also be tested 


(iiemsa staiming, and that they 


to organic gold salts 
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Hemagglutination and Hemagglutination- 
Inhibition with African Horse-Sickness 
Virus 


COMPLEMENT-lixation and iouse neutralization 
tests are the two techniques so far employed in 
serological with African 
It was thought worth while to study the hemagylutima- 


ting properties of this agent with the view of obtaining 


work horse sickness Virtus 


vet another tool for epidemiological (epizootiological) 
studies of this dreaded hors« 

The three studied Indian 
recently isolated the dead 
Pakistan strain and an attenuated type 6 strain from 
South Africa. The latter two kindly supplied 
by Dr. Alexander of the Onderstepoort 
South Africa. The the Pakistan 
had undergone approximately 20 the 
strain probably 100 or more mouse brain passages 

he 
and 
Lest 
Antigens 


disease 


strains were an stram 


from lunwy ot a horse, a 
were 
Laboratory, 
Strains 


Indian and 
and 
basic techniques for preparing antigens, sera 
for 
by Clarke 
infected 
ethes 


Vtes 
those 
prepared 


were deseribed and Casals 


from suckling mouse 


brains were : (1) acetone extract (2) 


“LECT 


acetone extract : (3) sucrose acetone extract treated 


with protamime sulphate ; 
extract 
Control 


(4) crude aqueous alkaline 
; (5) the same treated with protamine sulphate 
antigens 


were prepared from the braims of 


normal healthy muce of the 


collecte d 


same age. Erythrocytes 


from roost sheep, guinea pigs, 
donkey tested The cell con- 
ranged from 0-4 to L per 
Phe cells were suspended in ‘adjusting diluents’, 
which when mixed with an equal volume of ‘serum 
a pH range from 6-4 to 7-0. The 
hwemagglitination test was performed in tubes with 


O-S ml. of antigen and 


ers, geese, 


horse nitile and were 


centrations used per cent 


cent 
virus diluent’ gave 
OD mii ot required 
incubated at 37° © 
(.) and one at 4° 

Initial experiments revealed that this virus showed 


One set Was 
rature (25 


s1on one at 


haemagvlutimation with cells from the equines alone 
As the most 
horse eells, 
Only the 
protamine 
the 
famine sulphate 
treated 

prepared 


satisfactory pattern was obtained with 
for all) further 

3 and 5) treated 
hwemagglutmation. Of 
treated with pro 


gave better results than crude extract 


used work 


(Nos 


showed 


these were 


two antigens with 
sulphate 
two, » acetone extract 


werose 


with protamine sulphate. Control antigens 
the 
hawnagglutimation 
obtained with 0:5 per 
using pH 6-4 and incubation at 37° 
read 1; 2? hr... when the cell 
ttled three strains gave similar 
ranging 32 
128. 


from normal brains im 
manner did 
best results 
red blood cells 
The test 


controls had se 


Phe 


horse 


not show any 


were cent 
within 
The 


titres 


Wiis 


from to 


work is. still 
preliminary stage. Removal of non-specific inhibitors 
from sera was attempted by treatment with kaolin, 
C. for 
dilutions of 


mactivation at 
two-fold 


and 
and 


extraction 


Antive n 


acetone 
30 
were 
either at 37° ¢ 

incubation, 0-5 


min serial 
mixed im 0-25 ml. volumes and incubated 
for 1 hr. or overnight at 4 © \fier 
nal Of the three 
methods of treating sera, acetone extraction appeare a 
the the limited trials it 
kaolin the level of 
Overnight meubation at 4° 
than those with 


hr 


of cells was added. 


to be best. From seemed 


that 
bodies 


might reduce specific anti 


produced 
imeubation 


better results observed 


at 37° C. for 
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Hil titres 
(reciprocal of in 
itial serum diluted 
with 4 units of 

antigen Indian 
strain) 


Cr titres 
(reciprocal of in 
itial serum diluted 
with 4 units of 

antigen Indian 
strain) 


Log 
neutralization 
index® 


Serum No. 


3: q 40-160 
366-6 20-80 
HOSSS81 160-640 
80-320 
603661 3 20-80 
603665-. 3: 2-7 40-160 


* Adult mouse IC test with several Indian strains, using constant 
erum-Varying virus dilutions 
CF, Complement-tixation; Hl 


sera collected during a 
tested for 
did 


neutralizing 


\ ot horse 
detectabk 


antibodies 


epidemic in India wer 


inhibition. Six sera that not show 
and 
negative for 

Table 1 
fixation, neutralization and 
The hemag 
vlutination-inhibition pattern, while clearly indicating 
vet The 
end-point is not as sharply defined as im tests with 


titres 


complement-fixing 
the 


were also 


antibodies compares complement 


tion results of the remaining six sera 


inhibition, is not entirely satisfactory 
other viruses but is spread over several tubes 
this the 
have been presented as ranging over sev 

MeIntosh? that the 
fixation test is less type-specific than the neutraliza 
test that 
between the heterotypie strains 


the 


ral t 


complement 


reason 
ibes 
has reported 
differentiation 
Work 


tion and no 


Was possible 
is in progress to determine if 
inhibition test is type-specific 
Drs. Tara B 


thre 


Ciokhale and Keert: 


complement fixation 


| wish to thank 
V. Shah for 
and nevtralization test 


carrving ont 
KHoRSsSHED M. 
is Research Centre. 
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GENETICS 


Developmental Barriers in a Selection 
Experiment 


deseribe the effeet of 
the ocelli-less 
the and threes 


pairs of macrochates on top of the head in Drosophila 


Tut 


se] etion 


present experiments 


on expression ot 


sex-linked recessive, atlecting ocell 
a 

In the foundation population, homozygous for the 
ocelli-less mutant, a large flies lacked all 
3 ocelli and all 6 bristles ; in the rest, eon 
ocelli present. The 
ocelli im some of the flies were found to be slightly 


number of 
varving 
binations of bristles and were 
displaced from thei ne Positions, and in e 
then affected In a flies 
the bristles were found to be repeated; imstead of 
bristle side, additional bristles 
the bristle. \ 


0-46) was found between the 


CASES sizes were also few 


normal 
found 


one On one 


were to he close to normal 
positive correlation ( 
bristles 
measuring the degree of expression, a unit score was 


for the of each of the 


presence of and of ocelli Therefore, in 


viven presences bristles and 3 


+ 
. 
. 
Table 
‘ 
Pg 
oF 
Vin 
Clarke, D. H., and Casals, J., A Vrop. Med. Hua.. 7 
WS) 
MeIntosh, B. M., Onderstepoort J. Vet. R 27. 165 (1056) 
3 
4 
A 
Be 
= 
i, 
4 
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ocelli. Thus a fly completely lacking ocelli and bristles 
would have a total score of zero and a wild-type fly 
No addition to the total score was 
rnade for repeated bristles; but their frequency 
was recorded in the foundation population and in the 
The word 


sense here defined. 


a total score of 9. 


last few selected generations score’ will 


be used throughout in the 


In the foundation population the mean score of 


females was 1-76 and of males 1-44; the sex differ 
ence, although small, was found consistently in all 
the « 

Directional was 
the mean number of ocelli 
the wild-type score of 9 in the upward direction, and 


iltures seored 
effective in 
and bristles almost to 


selection mcreasing 


decreasing the score to zero in the downward direction 
Both the variance of the score and the sex difference 
in populations the mean score 
of which was at the centre of the range. 

The distribution of the phenot ype s in the selected 
populations suggested that there exists a develop 
mental barrier which prevents progress beyond the 
upper and lower bounds. These bounds were sharper 
in the downward direction because other bristles were 
rarely affected by the mutant. The flies, however, 
after reaching the score of zero, showed a notch-lke 
which 


im score were greatest 


lower margin of the head, 


In the upward 


depre sion On the 
varied in the degree of « pression 
selected population, in the last generations of selec 
seen, and the 
found to be 
that im the 


tion, a few flies with extra ocelli were 


repr ated bristles was 


than 


frequency of 
considerably greater foundation 
population. 

In Fig. 1 a gen 
bounded 
genes which in 
br forming 
the range. 

In Fig. la it is supposed that there are a number of 
pairs of alleles which the of the 
welliltess flier by iltering the sone 


tic model is shown to explain the 
distribution of 
their 


substan ‘ 


phenotypes, in 
effects on an 
additive 


primary ocelli 


are throughout 


alter expression 


amount of 


T 
oe 


A 


AMOUNT OF PRECURSOR 


Frequency 


0 Score 


1. Model to explain the bounded distribution of phenotypes 
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formation of 
present 


precursor hich Is NeECeSsary tor the 
ocelli and bristles, and which is normally 
in the required amount in wild-type flies having the 
ocelli-leas flies the amount of this 
but usually in flies 
gene Now if of the 
than no ocelli or bristles are 
between 7, and 7, the wild-type 

Flies having amounts of 
between 7’, and 7, tend to 
produce Only flies having the 
amount of precursor greater than 7 
than 9 That flies with an amount of pre 
cursor within the range 7’, 7’, should all have 
the same phenotype ot 9 is to expected from 


ve gene. In 
variable, than 


the amount 


precursor Is less 
carrying the 4-0 
precursor Is 
formed. If it is 
score of Is produced 


less 


precursor intermediate 
intermediate scores, 
produce a seore 


yreater 


canalization 
in flies carrying the +0 
If we 
flies 
range 
past 


Waddington’s argument concerning 
The 
gene is unlikely 
shown in 


amount of precursor 
constant. 
that +o 
the 
the 


the same 


to be absolutely 
the 
precursor 


diagram, 
within 


IPpose, 
amount of 
canalizing 


have an 
then 


evolution of the Species would ensure 


selection during 
that 
adult phenotype would develop provided that the 
amount of precursor is within this rang 

The three populations A, ) and © in Fig. 1) repre 
respectively, the phenotypes of a population 
the the range and 
downward and upward selected populations. In A 
the genetic variance of is largelv additive, 
but in populations 1) and the genetic 
is largely 


st mt. 
with a mean score at centre ot 
the score 
variance of 
the score epistat ic 

The concept of the ‘amount of precursor has been 
facilitate the discussion similu 
given if it that the 


differences in the 


introduced to 
model could be 
different 
cormpetence of ce Ils to re spond to an unvarying pre 


were assumed 


scores are determined by 


patte rn' 

On the basis of this model most of the « sperimental 
results can be explained satisfactorily. A’ similar 
model has been Siupye sted by Rendel to explain the 
results of selection on the scute phenotype in Drose 
phila®. However, the situation is complicated by the 
fact that in some of the flies repeated bristles o1 
bristles at in the absence 
of other the flies 
are abnormal not only in the amount of the precursor 

The main aim of the 
how a bounded distribu 


new sites were seen, even 


ocelli, suggesting tnat 


bristles or 


but also in its distribution. 
model, however, is to show 

adult) phenotypes 
variance could be the result 
if measured earlier in development, is continuously 
is additive 


yiven 


with genetic 


of a character, which. 


tion of epistatic 


varying and of which the genetic variance 

A more detailed this 
elsewhere®. The mechanisms 
for the distribution of the  ocelli-bristle-forming 
precursor have been described by Maynard Smith and 
Sondhi'. By selecting flies for the symmetrical and 
asymmetrical patterns of ocelli it has been shown 
that selection can alter not the amount of 
precursor but also its distribution along the antero- 
posterior gradient, although it modify its 
distribution along a gradient from left to right. 

K. C. SonpHI 


account of work 18 


genetic responsible 


only 


cannot 


Department of Zoology. 
University College, 
London. 
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J. M.,. Erolution, 18, 425 (1959) 
*Sondhi, K. C., J. (in the press). 
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FORTHCOMING EVENTS 


Meetings marked with an asterisk * are open to the public 


Monday, January 23 


UNIVERSITY OF LONDON (in the Assembly Hall, Institute of Educa 
tion, Malet Street. London, W.C.1), at 5.15 p.m.—Mr. J. S. Fulton 

The Development of the Newer Universities’’.® 

BRITISH SOCIETY FOR THE HISTORY OF SCIENCE (in the Council 
Room (second floor) of the Science Museum, Exhibition Road, South 
Kensington, London, 8.W.7), at 5.30 p.m.—Dr. H. R. Calvert: “The 
History of Mathematical Computers” 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, W.C.1). at 5.30 p.m.—Dr. E. H. 8 
Kurhop: “The Techniques of High Energy Physics’* (Inangural 
Lecture). 

UNIVERSITY OF LONDON (in the Hatton Lecture Theatre, Queen 
Mary College, Mile End Road, London, E.1), at 5.30 p.m.—Prof. 
David C. White (Massachusetts Institute of Technology): ‘Electrical 
Energy Conversion’.* (Further lectures on January 24 and 26.) 

CEMENT AND CONCRETE ASSOCIATION, PRE-STRESSED CONCRETE 
DEVELOPMENT GROUP (at the Friends House, Euston Road, London, 
V.W.1), at 6 p.m.—Prof. T. Y. Lin (University of California): “A 
Review of Advances in Prestressed Concrete in the U.S.A.”. 


INSTITUTION OF MECHANICAL ENGINEERS, LUBRICATION GROUP 
(at 1 Birdeage Walk, Westminster, London, S.W.1), at 6 p.m 
Informal Discussion on “Co-ordination of Experimental Work 
in Attempt to Determine whether Lubrication Investigations Carried 
Out by different Bodies can be Integrated”. 


ROYAL Sociery OF Arts (at John Adam Street, Adelphi, London 
W.C.2), at 6 p.m.—Dr,. James Taylor: “Towards a Philosophy of 
» Modern Chemical Industry”. (First of three Cantor Lectures on 


The Modern Chemical Industry in Great Britain’’.) 


_UNIVERSITY OF LONDON (at Birkbeck College, Malet Street, London, 
W.C.1), at 6 p.m.—Dr. 8. Biesheuvel (Johannesburg): ‘Problems of 
Cross-cultural Ability Testing’. 


INSTITUTION OF ELECTRICAL ENGINEERS, LONDON GRADUATE AND 
STUDENT SECTION (at Savoy Place, London, W.C.2), at 6.30 p.m. 
Mr. G. A. Williams: “Economic Heating by Electrode Boilers in 
Industry". 

ROYAL INSTITUTE OF CHEMISTRY, LONDON SECTION (at Enfield 
Technical College, Queensway, Ponder’s End), at 7 p.m.—Prof. R. L. 
Wain, F.R.S.: “Chemical Control of Plant Diseases” 


ROYAL AERONAUTICAL SocteTy (at 4 Hamilton Place, London, 
W.1), at 7 p.m.-- Dr. R. C. Rainey : “Loeust Control from the Air”. 


Tuesday, January 24 


INSTITUTION OF CHEMICAL ENGINEERS, SovTH-EASTERN BRANCH 
at the Geological Society, Burlington House, Piccadilly, London, 
W.1), at 3.30 p.m.-—Inaugural Meeting. 


INSTITUTION OF CHEMICAL ENGINEERS (at the Geological Society, 
Hurlington House, Piccadilly, London, W.1), at 5.30 p.m.—Prof. R, 
Edgeworth Johnstone “A Survey of Chemical Engineering Educa- 
tion and Practice” 


INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENT AND 
CONTROL SECTION (at Savoy Place, London, W.C.2), at 5.30 p.m 
Discussion on “Machine-Tool Control’ opened by Dr. E. H. Frost- 
Smith. 


PARLIAMENTARY AND SCIENTIFIC COMMITTEE, GENERAL COMMITTEE 
it the House of Commons, London, 8.W.1), at 5.30 p.m.-—-Meeting 
with Viee-Chancellors of certain universities. 

SOCIETY OF CHEMICAL INDUSTRY, PLASTICS AND POLYMER GROUP 
at 14 Belgrave Square, London, S.W.1), at 6.30 p.m.—Mr. R. 8, 
Lenk “Papers from Non-Cellulosic Fibres” 

ROYAL AKRONAUTICAL Society (at 4 Hamilton Place, London, 
W.1), at 7 p.m.—-Mr, A. A, Fyall, Mr. ID. ©. Jenkins and Mr. R. N. ©. 
Strain: ‘Some Problems of Impact and Erosion in Flight”. 


Wednesday, January 25 


INSTITUTE OF PHYSICS and the PHYSICAL SOCIETY, COLOUR GROUP 
at Northampton College of Advanced Technology, St. John Street 
London, E.C.1), at 3 poam.—Mr. F. Pollak “Some Properties of 
Coloured Half-tone Images": Dr. J. Hughes: “Colour Xerography”’. 


GEOLOGICAL SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Dr. L. B. Tarlo: “Middle and Upper 
Devonian Psammosteids from Scotland’: Dr. W. D. I. Rolfe: “The 
tieology of the Hagshaw Hills Silurian Inlier, Lanarkshire’’ 


INSTITUTION OF ELECTRICAL ENGINEERS, ELECTRONICS AND COM- 
MUNICATIONS SECTION (at Savoy Place, London, W.C.2), at 5.30 p.m, 

Mr. W. E. Willshaw Generation and Amplification in the Milli- 
metre Wave Field’’. 


UNIVERSITY OF LONDON (at the London School of Hygiene and 
fropical Medicine, Keppel Street, Gower Street, London, W.C.1), 
it 5.30 p.m Dr. R. H. Mole “Radioactive Isotopes and Teeth”.*® 
(First of three lectures on “The Scientific Basis of Dentistry” organ- 
ized by the British Postgraduate Medical Federation.) 


INSTITUTION OF MECHANICAL ENGINEERS (at 1 Birdeage Walk» 
Westminster, London, 8.W.1), at 6 p.m.——Prof. W. RK. Hawthorne 
The Early Development of the ‘Dracone’ Flexible Barge’ (Thomas 
Lowe Gray Lecture). 


SOCIETY OF CHEMICAL INDUSTRY (joint meeting of the Foop GRovr 
and OILS AND Fats Grove, at 14 Belgrave Square, London, S.W.1) 
at 6.15 p.m.—Prof, A, C. Frazer: ‘Some Biological Effects of Heated 
Fats’’. 

BRITISH INSTITUTION OF RADIO ENGINEERS, ELRBCTRO-ACOUSTIC- 
GROUP (at the London School of Hygiene and Tropical Medicine 
Keppel Street. Gower Street, London, W.C.1), at 6.30 p.m.—-Mr. kK. BK 
McLachlan: “Noise Correlation Measurements”, 


SOCIETY FOR ANALYTICAL CHEMISTRY, MICROCHEMISTRY (7ROUP 
(at “The Feathers’, Tudor Street, London, E.C.4), at 6.30 p.m. 
Discussion Meeting on “Hydrogenation Methods in Microanalysis” 
opened by Mr. R. A. D. Smith. 


ROYAL INSTITUTE OF CHEMISTRY, LONDON SECTION (joint meeting 
with the SLOT@H COLLEGE SCIENTIFIC SOCIETY, at the Slough College 
of Further Education, William Street, Slough), at 7.30 p.m.—-Prof 
R. 8. Nyholm, F.R.S.: “Magnetism in Inorganic Chemistry” 


BRITISH PSYCHOLOGICAL SOCIETY, MEDICAL SkcTION (at the Royal 
Society of Medicine, 1 Wimpole Street, London, W.1), at 8.15 pom 
Annual General Meeting, followed by Mr. 8. H. Poulkes Psych 
therapy 1961" (Chairman’s Address) 


Thursday, January 26 


RoYAL Society (at Burlington House, Pieeadilly, London, W.1 
at 4.30 p.m Mr. D. Bloor, Mr. T. J. Dean, Mr. G. O. Jones, Mr. DH 
Martin, Mr. P. A. Mawer and Mr. ©. H. Perry Spectroscopy at 
Extreme Infra-Red Wave-lengths” Mr. G. O. Jones, Mr. D. H 
Martin, Mr. P. A. Mawer and Mr. ©, H. Perry The Lattice Resor 
ances of Lonie Crystals”. 


LINNEAN SO ctETY OF LONDON (at Burlington House, Piceadilly 
London, W.1), at 5 pam Mr. E. 8. Maurer Flowers and Per 
fumes’: Dr. S. M. Manton, F.RLS “Evolutionary Paths to Succes 
Among the Millipedes’’. 


UNIVERSITY OF LONDON (at Westfield College, Kidderpore Avenus 
Hampstead, London, N.W.3), at 5.15 pan Prot. E, H. Sondheimer 
“The Mathematical Description of Nature’® (Inaugural Lecture) 


UNIVERSITY OF LONDON (in the Bearsted Theatre, London Hospital 
Medical College, Turner Street, London, E.1), at 5.30 p.m.— Dr. F. ¢ 
Fraser “Adaptations in Cetaceans’’.* 

UNIVERSITY OF LONDON (at the London School of Hygiene and 
Tropical Medicine, Keppel Street, Gower Street, London, W.C.1) 
at 5.30 p.m.-—Prof. W. V. Mayneord: “Radioactivity of the Human 
Environment”’.* (Fifth of fifteen lectures on “The Scientific Basis of 
Medicine’ organized by the British Postgraduate Medical Federation.) 


UNIVERSITY OF LONDON (at the School of Pharmacy, Brunswick 
Square, London, W.C.1), at 5.30 p.m.— Prof. T. Valyi-Nagy (Debrecen 
Hungary) Pharmacology of Antibioties’.*® 


INSTITUTION OF MECHANICAL ENGINEERS, APPLIED MBCHANICS 
GROUP (at L Kirdeage Walk, Westminster, London, 8.W.1), at 6 p.m 

Informal Discussion on Applications of Electronic Computers 
in the Study of Applied Mechanics and Electronic Computing in 
Engineering Design” 


Friday, January 27 


INSTITUTION OF MINING ENGINEERS (at the Royal Institution of 
Naval Architects, 10 Upper Belgrave Street, London, S8.W.1), at 
11.15 a.m.—67th Annual General Meeting. Mr. R. A. Moore: Presi 
dential Address 


INSTITUTE OF RURAL LIFE AT HOME AND OVERSEAS (at Friends 
International Centre, 32 Tavistock Square, London, W.C.1), at 1.15 
p.im.-—-Dr. Wallace Aykroyd The Work and Objectives of F.A.0.".* 


ROYAL INSTITUTION (at 21 Albemarie Street, London, W.1), at 
® p.m.—Prof. P. B. Medawar, F.R.S. ‘Principle and Paradox in 
Eugenics” (The Woodhull Lecture), 


Saturday, January 28 


BIOCHEMICAL Society (in the Courtauld Hall, Queen Blizabeth 
College, Campden Hill Road, London, W.S8), at 10.25 -402nd 
Meeting 


LONDON COUNTY CoUNCIL (at the Horniman Museum, London 
Road, Forest Hill, London, 8.E.23), at 3.30 p.um.—Miss F. Hall 
Animal Courtship’’.* 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

ASSISTANT, Grade b (with a good honours degree in physics) I 
THR DEPARTMENT OF PHYSICS AND MATHEMATICS—-The Principal. 
College of Further Education, Flatt Walks, Whitehaven, Cumberland 
(January 27) 

ASSISTANT (with some knowledge of fresh-water biology and chem 
istry) IN THE FISHERIES AND POLLUTION DEPARTMENT, for dutie- 
which will include thejinspection of sewage works and trade wast« 
treatment plants, river surveys, and the examination of samples 

The Chief Engineer, Somerset River Board, The Watergate, West 
Quay, Bridgwater, Somerset (January 30). 

ASSISTANT LECTURER IN Puysics—The Secretary, Birkbeck Collegs 
(University of London), Malet Street, London, W.C.1 (January 31) 

ASSISTANT LECTURER or LECTURER IN ORGANIC CHEMISTRY—The 
Registrar, Queen Mary College (University of London), Mile End 
Road, London, E.1 (January 31). 

EXAMINER (with a first- or second-class honours degree (or equiva 
lent) in chemistry and two years experience in chemistry) OF APPLICA 
TIONS FOR PATENTS-——The Secretary, Civil Service Commission, 45 
Upper O'Connell Street, Dublin, Republic of Lreland (January 31) 
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LecTURER (medical graduate, with experience in virology and 
search methods) IN BACTERIOLOGY The Seeretary, The Universit 
linburgh (January 31) 

LECTURER or ASSISTANT LECTURER IN INORGANIC CHEMISTRY 
ve Clerk to the Governors, Chelsea College of Science and Technol 
mresa Roack London, February 3) 

RESEARCH WORKER (graduate, familiar with numerical method 
» study calculations performed in the shipbuilding 
ind’ to construct programmes for an automatic computer 
The Direetor, University Computing Laboratory 1 Kensingte 
errace, Newcastle upon Tyne 2 (February 4) 

CHEMICAL INDUSTRIES RESEARCH FELLOWS IN Bi 
HEMISTRY CHEMISTRY CIVIL ENGINEBRING or TI 
[rinity College, Dublin, Lreland (February 12) 

ESSOR OF MATHEMATICS (RITHER PURE OR APPLIED) —Th 
rar, The University, Leeds 2 (February 14) 

“READER IN EXPERIMENTAL PATHOLOGY at the Institute of Canc 
esearch, R il Ca Hospital F Academic Registrar, Univer 
of London, Senate House, London, W.C.1 (FPebrua 
HEAD (with good academic qualitications, with teaching and 
fustrial experience) OF THE DEPARTMENT oF APPLIED CHEMISTRS 
The Seeretars Northampton College of tvanced Technolog 

John Street, London, E.C.1 (February 17) 

LecTURER (with at least a good honours de in geograpl un 
eferabl with experience of teaching geography in a university 
epartment) IN GEOGRAPHY at the University of Hong Kong The 
ecretary, Association of Universities of the British Commonwealtl 
6 7 rdon Square, London, W.C.1 (Hong Kong and London, Febru 
RRSEARCH FELLOW IN THE DEPARTMENT oF PHYSIOLOGY. Jol 
irtin School of Medical Research, Australian National Universit, 
» work in the fleld of neurophysiologs The Secretary, Association 
Universities of the British Conmmonwe ith, 36 Gordon Square 
iden, (Australia and London. February 17 

REAVER IN MIckORIOLOGY at Queen Elizabeth College—Th 


ademic Registrar. 
21) 


niversity of Lomdon, Senate House. London 


IMPERIAL CHEMICAL INDUSTRIES RESEARCH FELLOW LN BlocHEM 
TRY, CHEMISTRY, ENGINKERING, PHARMACOLOGY or PHYSECS or relate 
hyects The Secretary, The University, Aberdeen (February 25) 
ASSISTANT LECTURER (honours yraduate) IN PHYSICS 
SISTANT LECTURERS (2) (honours graduates) IN| BOTANY ~The 
~eeretary. Bedford College (University of Lomlon), Regent's Park 
omion, N.W.1 (February 28) 

ASSISTANTS (2) ONE IN) MaTarwatics ONE IN STATISTICS 


he Seeretary of 


25) 


University Court, The University. Ghisgow (Febri 


RESEARCH FELLOW IN MATHEMATICS. The Secretary of Universit 
urt, The University, Glasgow (February 28) 

SENIOR LecTURER (with high mathematical jalifications ane 
eferably previous experience in working with a digital computer) 
N MATHEMATICS at the University of Canterbury, Christchurch, New 
ealand —The Secretary Association of Universities of the Britis! 
mmonwealth, 36 Gordon Square, London, W.C.1 (New Zealen 
London. February 28) 

LECTURER IN PHILOSOPHY at the University of Sydney, Australia 
he Seeretury, Association of Universities of the British Commort 
Gordon Square, London, W.C.1 (Australia and London 


IMPERIAL CHRMICAL INDUSTRIES FELLOWS IN CHEMISTRY 


Paysites The Registrar, The University, Hull March 7) 
LECTURERS (2) IN ENGINEERING MATHEMATICS The Secretary 
Queer Universit Belfast, Northern Lreland (Mareh 10) 
LECTURER (with an honours« d uree in metallurgy or a relate 


with equivalent qualifications) IN CHEWICAL AND PROCES 
U LLURGY at the Wollongong Division (University of New Sout! 
ies i} Agent-General for New South Wales. 56 Strand. Londor 
| th Appointment Section. tniversitv of New Sout! 
les. Box Post Office. Kensington, N.S.W.. Australia (Mareh 20 
ASSISTANT DIRECTOR (wit! lew preferably witl 
kt f venetics mia heal fat 
st (We foreign languages oF ANIMAL BREEDIS 
ND GENETI King’s Buildings ts Read. Edinburgh 
the Se Commonwealth Agricultural Kureauy. Farnham H 
ham Roval, ks (Mareh 31 
IMPERIAL CHEMICAL INDUSTRIRS IN bite 
fEMISTRY. (CHEMISTRY, CHEMOTHERAPY, ENGINEERING METALLURGY 
HARM r Paysics The Academie Registrar, Uni sit 
London, Senate House, London. (April 
ASSISTANT BlocHeMis? (with a first nid-class de 
t IN THE AREA Lan ATOR 
t Stok Mandevill Hospital rh Addministratiy Offices 
Mandeville Hospital lesburs 
\ TANT EXPERIMENTAL vit lew in zoolew 
ind preferably experience serolows for work 
Section The Secretar Reese h lostitute. Pirbrigt 
4 ASSOCTATE PROFESSoF wit in henowrs degree 
t ‘ preferably ' sturadu eX perience in researe! 
HE DEPARTMENT oF MATHEMATICS Head. Depart 
Mati ities, Universit New Bronswick. Frederietor 
OF PHARMACY ser K I Collew f Scien 
Peet ‘ ru reet 
ait first m ins degree in chemist 
al t ame \perioncee in the imorgar 
fleld and a knowleadyg { hemical techniques) in Nwas 
t charge of the ¢ Surv Department's chenmic 
ome assaving and chemical testing of rock 
ling lieate rock analyses The Direetor f Reernuitment 
«oe Lanuion, oting BOD. 105/404 
EXPERIMEN OFFICERS (2 graduates in physics or chemistr 
" in research in th field of high temperature g 
tor plasma jet research Head of the Aeronautics Depart 
Imperial College of Seience and Technolog omdon, SW 
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PHARMACOLOGIST, BlOCHEMIST or 


CHEMIST with biolowix 
perience (Ph.D. standard), for work in the field of chemotherapy 
The Secretary, Medical Research Council of treland Merriot 
Square, Dublin, Republi f treland 

RESEARCH ASSISTANT (preferably with lat itor 
perience in chemistry or biochemistry). for work on amino-acid met 
beolisn Dr. L. Woolf, Department of Regius Professor of Medicine 
Radcliffe Infirmary, Oxford 

SENIOR SCIENTIFIC OFFICER (with a good honours degree in ot 
f the following agriculture, chemistry or biochemis with a 
least [Wo Years research eXpericice), t wt aus et oof 
Research and Development Committee which will te mecerned wit! 
problems relating to the growing, harvesting, handling and market 
hy potatoes -Establishment Onficer Potato Marketing Boars 
Hans Crescent. Knightsbridge, London, 


REPORTS and other PUBLICATIONS 


(not included in th 


monthly Books Supplem ) 


Great Britain and Ireland 


The British Cast Research Association Phirty-ninth Annus 
Keport for the year ending 30th June, 1960. Pp. 55. (Alvechure? 
Birmingham > British Cast Iron Research Association, 1960.) [2414 

Association of Universities of the British Commonwealth. U nites 
Kingdom Postgraduate Awards, 1960-62. Fellowships, Scholarship- 
(irants, ete., tenable at universities in the United Kingdom, Short 
list of awards tenable outside the United Kingdom Tenth edition 
Pp. ib +136 London Association of Universities of the Briti-! 
Commonwealth 1960.) {2610 

Scientific Couneil for Africa South of the Sahare CSA/CCTA. 


Forests i 
(London 


Publication No. 52: CSA Meeting of Specialists on Open 
Tropical Africa, Ndola, Northern Rhodesia Pp. 126 


Bureau of Publications, CCTA/CSA Secretariat, Watergate Hous 
York Buildings. W.C.2, 1960.) 
Honial Ontier Report of the Publie Services Conferences held it 
the Colonial Office, London, Ist to 10th Mareh, 1960, Pp. 
(Colonial No. 347) te, 6d. net. Service with Overseas Government- 
Pp. 22 Comme, 1109). Le, Sd. met. CLondon Stationery Office 
Other Countries 
Cevtor Administration Report of the Director of National Museunis 
for Pp. +3 plates, (Colombe Government Publication 
Bureau. 1060.) Rs. 1.50, [24lu 
Population Reference Bureau, Tne Population Bulletin, Vol. 16 
No. Fertility Cult: U.S.A. Pp. 133-150. (Washington, 
Population Reference Bureau, Ine., 1960.) 50 cents j24tu 
Tea Research Institute of East Atrica 


Annual Report tor the vear 


1950 Pp. 40. (Kericho Tea Research Institute of East Atries 
1060.) 
Proceedings of the California Academy of Science- Vol. 30 No 
September 30, 1960) Investigations in the Natural History of Baj 

California, By Lra L. Wiggins. Pp. 1 45-4 plates San Francis 
California Academy of Sciences, 1960.) [2410 
United States Department of the Geological Surveys 

Professional Paper No. 400-A > Geological Survey Research 1960 
Svnopsis of Geological Result< Pp. xii + 136 Professional Pay» 
Geological Survey Resear Short Papers th 
treological Sciences, Pp. viii +515. 4.25 dollars. (Washington, 
Government Printing Office, 1960 
Chieago Natural History Museum Fieldiana Anthropok 


Vol. 51, No.2: Table Rock Pueblo, Arizona. By Paul Ss. Martin and 
John B. Rinaldo, Pp. ii + 131-298, 5.50 dollars. Fieldiana : Geolog 
Vol. 14, No, 2 A New Specimen of Jesmatoch * low, Williston 
Primitive Cheloniid Sea Turtle from the Cretaceous of South Dakot 
Ky Rainer Zangerl and Robert E. Sloan. Pp. 7 40 +2 plates, 1 dollar 
Fieldiana Geology Memoirs. Vol. 3. N The Vertebrate Fauna 
the Selma Formation of Alabama Part An Advan i Cheloni 
Sea Turtle. By Rainer Zangerl, Pp. ii +251 S61 plates 50-34, 
No. Philippine Zoological Expedition, 1946-194, 
1 New Genus topmowonidae from. tl 
W. W. Wirth and A. A. Hubert. Pp. 80 cent- 
Natural History rn, DOGO) 
Jumaica, Banana Board Resear rtment. Oecasional 
No. Breeding the Immune Banana. | R. E. Osbourne Pp. 
Kingston: Government Printer. (241 
Ministry of Agricultu Lat rif Years «ot 
itth: Breeding and Development Pp. Annual Report of tt 
Ministry of Agriculture and for the vear ended December 
105s 4s, (Kingston Minist f Agriculture and Land- 
wih) 
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High Performance ELECTROMAGNETS 


> CRAWLEY ROAD, NEWPORT PAGNELL, BUCKS, ENGLAND 


Telephone Newport Pagnell 401 2 


and Power Supplies 
ECONOMY 


7” Electromagnet Type E (7” pole diameter) 
Fields up to 8,000 gauss 
Homogeneity of at least 4 parts in 


10° in $ cc 


ROTATION 
Rotating Base Type Al 
360° scale 
Positive friction lock 


STABILITY 


Current-Stabilized Power Supply Unit Type B 

i/so available 

Electromagnet Type C-—-for Teaching purposes 

4” Electromagnet Type A—for all purposes 

8” Electromagnet Type D—for Electron Resonance and 
Nuclear Magnetic Reson- 
ance work 

Direct Reading Magnetometer Type G 


Proton Resonance Magnetometer Type P 


NEWPORT INSTRUMENTS (Scientific & Mobile) LTD 


NEWPORT 
INSTRUMENTS 
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For Accura cy! 


“ENDROCK' 
TEST SIEVE 
SHAKER 


TEST SIEVES 
B.S. 410: 43 U.S. Standards 
and Tyler Equivalents 


We operate a Recovering Service 


Consistent mechanical action 
saves valuable time of skilled personnel 


ENDECOTTS (FILTERS) LTD. Phone: LiBerty 8121/2/3 
Dept. B Lombard Rd., London, $.W.19.  Groms: Endfilt, London 
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APPOINTMENTS VACANT 
REPUBLIC OF THE SUDAN 


The Ministry of Education invites applications 
‘rom suitably qualified candidates for the follow- 
ng posts in the Khartoum Technical Institute 

Assistant Head of Mechanica! Engineering 
Department 

(2 Assistant Head 
Building Department 

(3) Senior Lecturers 

(a) Architecture 
(b) Thermodynamics 
(c) Electrical Power and Machines 
(d) Hydraulics 
fe) Theory of Machines 
() Accountancy 
(4) Lecturers in the following subjects 
(a) Electrical Power and Transmission 
(b) Streneth of Matcrials 
Heat Engines 
(d) Theory of Machines 
(ec) Workshop Technology 
‘f) Building Construction 
(a) Building Scicnece 
th) Building Geometry 
Accountancy 
() Physics (Electricity and Magnetism) 
(k) Pure and Applied Mathematics 
English Language 
‘) Teachers in the Girls Secretaria! 
ther 
(a) English Typing 
w (>) Pitman’s Shorthand 

Candidates for posts (1) and (2) should possess 
« University Dearee plus appropriate professional 
qualifications (i « A.M.1.C.E. of A.M.I.Mech.E.) 
und have had teaching experience up to Higher 
National Certificate Level 

Candidates for posts (4) and (4) should possess 
s Un Degree of appropriate professional 

qualifications. In the case of posts (41), (4k) and 
(41) candidates must possess previous teaching cx 
the * level G.CLE 
for post (5) must possess a recor- 
Teachers’ Diploma in Secretarial Work 

Appointment will be on contract (with bonus) 
for a period up to five years Salary scale ranges 
trom £S.1,075 to £8.1.675 per annum for Lecturers 
sand from £8.1.075 £€8.1.975 for Senior Lec 
turers (£S.1= Os. 6d.) Commencing salary in 
scoordance with age. qualifications and experience 
! addition w salary quoted a cost of living 
siowance, which is reviewed every two months, is 
payable The average usually ranges between 
tS.168 and £S8.180 per annum An initial outfit 
allowance of £8.50 is payable on appointment 
Leave accrues at the rate of seven days per month 

A special resettlement gratuity to British Lec- 
turers teaching in English in Secondary Schools 
and higher institutions of the Ministry of Educa 

ym will also be paid on satisiactory compiction of 
the period of contract 

Applications, in writing 
sec, Qualifications and expericnce 
to the Appointments Section, 
Cleveland Row, London, S.W.1! 

Closing date February 15 


CHEMISTS, MATHEMATICIANS (INCLUD- 
nw Statisticians), Physicists, Mechanical and Elec 
trical Engineers (men and women) required for 
Research and Development Establishments of War 
Office at various locations including Feltham 
Middx Sevenoaks, Kent; Byfleet, Chertsey and 
Tolworth, Surrey ; Shoeburyness, Essex ; Christ- 

and = Farnborough Hants Salisbury, 

Cornwall (Chemists only), Anglescy 
(Mathematicians) Appointments in grade of (4) 
Senior Scientific Officer (£1,250 to £1,540) or (bd) 
Scientific Officer (£690 to £1,144). Starting salary 
scoording to experience Superannuation under 
PS.S.U., with opportunity for candidates under 
‘| tw compete for establishment (pensionabic) 
Posts First- or second-class honours degrce or 

quivalent required, and for (a) minimum age 27 
and at least three years’ postgraduate research 
experience.--Forms from Ministry of Labour 
Technical and Scientific Register (K). 26 King 
Street, London, S.W Quote 


of Civil Enginecring and 


in the following subjccts 


School in 


verity 


perience to 
Candidates 
ved 


stating full details of 
should be made 
Sudan Embassy 


1961 


ASST 'OA 


MINISTRY OF POWER, SHEFFIELD, RE- 
yuire Assistant Technical Editor. Work involves 
diting of reports and papers concerning safety in 
nines research, script writing for scientific films and 
opy writing for exhibitions Post suitable to 
person between 20 and 30. Minimum qualifications 
pass degree in science, technology or arts. Starting 
alary depending on age and qualifications in scale 
{ Assistant Experimental Officer (£440 to £945) or 
Experimental Officer (£1,045 to £1,285).—Forms 
and details from Ministry of Labour, Technical 
and Scientific Register (K), 26 King Street 
London, S.W.1, quoting A.604/0OA 


RESEARCH 


The Organization's Dairy 


or Agricultural Science to take part 
manufacture 

The appointee will be one of 
towards 


generally 


which affect its stability 
manulacturing purposes 


(No. 
The Organization's la 


eraduates in Veterinary Science, 
(majoring in Biology), with at least 
Participate in the Laboratory's major 
physiology of reproduction in sheep 

It is now planned to extend 
performance in the ficid 
spend a large part 


Dependent 
per 


Salary 
£4 2,265 


CSLRO 
which 


Promotion within 
imit of the scale within 
Fares paid 
Mr. E. J 
Africa House, 
to whom applications 

February 25, 1961 


the 


Kingsway, London, W.C.2, 
(quoting relevant 


AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANIZATION 


CHEMIST OR BIOCHEMIST 


(No. 410/89) 


Research Section, Melbourne, Victoria, invites applications 
for the position of Research Chemist or Biochemist from Honours Graduates in Science 
in an expanded programme of 


a group dealing with 
of butter and butterfat, and will be required to study initially the properties of buttertat 
oxidation 


ANIMAL PHYSIOLOGIST 


205 /211) 


Clanies Ross Animal Research Laboratory Division of Animal 
Physiology, Sydney, N.S.W.. invites applications for the position of Physiologist from 
or Honours graduates in Agricultural Science or Science 
three years 
research programme 


this programme to 
The appointee, who will be based at the Laboratory will 
of his time in the field in all States of Australia and will be expected 
to develop active collaboration with existing field investigators 
training in specialist techniques will be given before ficld work is commenced 
on qualifications and experience within the 
annum, or £A.2,395 to £A.2, 


Salary for women will be £A.180 per annum less than corresponding rates for men 

is by merit 

original 
Further details of conditions, etc., supplied on application to 

Drake, Chief Scientific Liaison Officer, Australian Scientific Liaison Office 


720 per annum 


Appointment number) should be addressed by 


research on dairy 


the chemistry and technology 


and its suitability for baking and food 


research experience to 
on the study of the 


postgraduate 


include a study of reproductive 


If necessary, preliminary 


ranges £A.1,510 to 


ultimately go beyond the 


made 


and may 
appointment is 


upper 


GRADUATE APPOINTMENTS AT ILLINOIS 
INSTITUTE OF TECHNOLOGY 
Qualified students who wish to begin work lead- 
ing toward the Doctor of Philosophy degree in 
the Department of Chemistry during the year 
1961-62 are invited tw apply Individual pro- 
grammes may be selected from the fields of study 
of quantum chemistry: thermodynamics of non 
electrolytic solutions, electrolytes in non-aqueous 
solutions, and high temperature systems: irrever- 
sible thermodynamics: solid state chemistry ap- 
plications of ultra-violet and infra-red spectro 
scopy and nuclear magnetic resonance to chemical 
problems: chemical physics of polymers: kinetics, 
reaction mechanisms, acid-base catalysis, and iso- 
tope effects: chemistry of the halides and hydrides 
of boron and of co-ordination compounds: syn 
thesis and stereochemistry of heterocyclic com- 
pounds, enzyme and vitamin model compounds 
amino-acids, fluorinated compounds, acetylene de- 
rivatives and chelating agents, offered by cighteen 
staff members of the Department Appointments 
cover remission of all University costs, laboratory 
equipment, and chemicals and provide funds 
sufficient for ving expenses, persona! needs, and 

return travel 

For detailed information please write to Profes- 
sor Arthur E. Martell, Chairman, Department of 
Chemistry Illinois Institute of Technology 
Chicago 16, Ilinois, U.S.A 


SENIOR PSYCHOLOGIST (MALE) RE- 
quired for Clothing and Equipment Physiologica! 
Research Establishment (War Office) Farn- 
borough, Hants, to investigate problems of human 
engineering of Guided Weapons, and make recom- 
mendations on designs and layouts and experimen- 
tal evaluation of operators’ consoles The man 
machine interactions of all types of fighting 
vehicles are also studied. Electronic and mechani- 
cal knowledge and understanding of background 
of radar and G.W. systems advantageous. Quali- 
fications: (a) First- or second-class honours de- 
gree with psychology as a main subject ; (b) higher 
jegree in psychology : (c) postgraduate diploma in 
psychology following at least two years’ systematic 
study or (d) felowship of British Psychological 
Society, or an equivalent qualification Salary 
range, £1,193 to £1,495 Minimum age 31 
Forms from Ministry of Labour, Technical and 
Scientific Register (K), 26 King Street, London 


S.W.1, quoting G.502/OA. Closing date Febru- 
ary 11, 1961 


AUSTRALIA 
THE UNIVERSITY OF NEW SOUTH WALES 
WOLLONGONG DIVISION 
LECTURER IN METALLURGY 

The University invites applications for appoint- 
ment to the position of Lecturer in Chemical and 
Process Metallurgy at the Wollongong Division 
Salary £A.1,759 range £A.2,464 per annum 
Commencing salary according to qualifications and 
experience Applicants must possess an honours 
degree in metallurgy or related subject, or Dossess 
equivalent qualifications. The metallurgical indus- 
tries in the Port Kembla-Wollongong area are 
implementing a major expansion programme and 
the University is introducing a degree course in 
metallurgy in a new college at Wollongong 
Laboratories for the metallurgy section are under 
construction Subject to passing a medical ex- 
amination, appointee will be eligible to contribute 
to the State Superannuation Fund First-class 
ship fares to Sydney of appointee and family wi 
be paid Further information may be obtained 
from professor R. H. Myers, Head of the Schoo 
of Metallurey, Sydney 

Four copies of applications, including the names 
of two referees, should be lodged with the Agent 
General for New South Wales, 56 Strand 
London, W.C.2. and a copy forwarded two the 
Appointments Section, the University of New 
South Wales, Box 1, Post Office, Kensington 
N.S.W.. Australia, by airmail to reach there be 
fore March 30, 1961 Candidates outside the 
United Kingdom and Ireland need only submit 
one copy of their applications to the London 
address 


UNIVERSITY OF MANCHESTER 

Applications are invited for the post of Research 
Assistant in the Computing Machine Laboratory 
tenable in the first instance for a period of ap- 
proximately one year Applicants should have a 
degree in mathematics or equivalent qualifications 
The person appointed will be required to assist in 
the operation of a Computing Service on the 
Mercury and Atlas electronic computers. Previous 
experience of electronic computers is desirable but 
not essential. The salary will be according to age 
and qualifications 

Applications should be sent not fater than 
February 4, 1961, to the Registrar, the University 
Manchester, 13, from whom further particulars 
and forms of application may be obtained 
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in pleasant countryside to the South of Leicester, require a number of 


In particular vacancies exist for 


are available on the site. 


House, Strand, London, W.C.2, quoting reference N 1913F. 


ENGLISH ELECTRIC 


The Mathematics Group of the Company’s Mechanical Engineering Laboratories which are situated 


APPLIED MATHEMATICIANS OR THEORETICAL ENGINEERS 


FLUID DYNAMICISTS for fundamental work on the design and performance of hydro- 


dynamically lubricated bearings and of turbine blades. 


to work on the fundamentals of creep, plastic deformation of struc- 
STRESS ANALYSTS tures and stress concentration factors. 
THERMODYNAMICISTS OR for work on conduction, convection and radiation heat flow probiems, 
HEAT ENGINEERS and for the design of advanced cooling systems. 


for investigating the use of digital computers for performance calcu- 
PERFORMANCE ENGINEERS lations on gas turbines, steam turbines and diesel engines, with the 


aim of developing optimum design programmes. 


The Group is largely engaged on long term research investigations connected 
with the various product divisions of the Company, and in particular with the 
Company’s Atomic Power, Steam Turbine, Gas Turbine, Water Turbine and 
Diesel Engine Divisions. Extensive analogue and digital computing facilities 


Please write, giving personal details to : Technical Staff Officer, Dept. G.P.S., English Electric 


UNIVERSITY COLLEGE, DUBLIN 
Applications are invited for ILC... Research | GLAXO L ABORATORIES LI D. 
Fellowships in Biochemistry, Chemistry or Physics. i 
to which some appointments may be made during require a Young Graduate 
the current academic year The appointments will 3 
date from October 1, 1961 (or earlier in the case at their 
of a selected candidate who may be available be- 


fore that date) and will be for one year in the STOKE POGES 
first instance: the maximum period of appoirnt- _ 
ment is three years The tg I depend upon LABORATORIES 
qualifications and experience and will normally be 
within the range £800 to £1,100 per annum 

together with family allowances 
Applicants should hold a Ph.D. or have equiva- 
emt research experience Applications (three 
copies ; from overseas one will suffice) should give 
age particulars of training, qualifications, research 
and other relative experience, a list of publications As an alternative to a young graduate an 
an outline of the proposed field of research, and experienced technician would be considered 
the names of two referees Applications will be 
accepted up to March 7, 1961, by the undersigned The Company offers attractive and pro 
from whom a form (of which the use is optional) gressive salaries and liberal conditions of 
and other particulars may be obtained service, which include a Pension Scheme 
J. 3}. HOGAN, and the opportunity to participate in the 

Registrar Company's profitability 


Appl he Pers Ms » Gh 
UNIVERSITY OF BIRMINGHAM 
LECTURESHIP IN STATISTICS 


ot the post involves the de 

opment of new assay methods using 

microbiological and chromatog hic tech 

niques, some microbiological research, and 

the supervision of juniors carrying out 
routine assays 


Applications are invited for the post of Lecturer 


(41.050 by £50 to £1,400 by £75 to £1,550 ; £1,550 F AG 
£75 to £1,850) or Assistant Lecturer (£850. by CIENCE SPECIALISTS: NATIONAL AGRI- 


£950) in Statistics in the Department of | SU" ral Advisory Service, Ministry of Agriculture 
Mathematics The appointment will carry Fisheries and Food Pensionable Posts for men 

} i family allowance benefits. The initial and women at least 20! on April 1, 1961. as 

t lificat! nd | alist advisory officers in soil chemistry, chem- 

istry of animal nutrition, entomology, plant 
“xperience r pathology, or bacteriology, and as analysts for 
work on soils, plants, feeding stuffs, and other 
the University debaston. agricultural materials. Qualifications: degree (or 


equivalent) in agricultural science or appropriate 
ne 5 whom further particulars 
Birmingham, 15, from whom — natural science. Postgraduate study or research 


nay be obtained in a relevant subject an advantage Grade on ap- 

GEOLOGISTS FOUR POSITIONS AVAIL- | pointment depends on age, qualifications and ex- 
able to teach in the fields of mincralogy, petrology perience Final year students _may apply 
petrography, paleontology, stratigraphy, struct ral National salary scales Grade Iv, £718 to £993 ; 
geology, economic geology and geophysics. Good Grade Ill, £1,004 to £1,870 ; Grade II, £1.576 to 
ypportunities for research Adequate salary £1,914 Starting salary may be above minimum 
Two-year contract, renewable.—Inquiries, with | in all grades Promotion Prospects Write Civil 
to Escola de Geologia, Uni- | Service Commission, Burlington Gardens, London 
Brazi!. | W.1, for application form quoting 296/61. Clos- 
1961 


complete credentials 
versidade da Bahia, Salvador, Bahia J 
Courses in Portuguese, Spanish, English or French ing date February 15, 


LONDON COUNTY COUNCIL 
SCIENTIFIC BRANCH 


SCIENTIFIC OFFICER required for Counts 
Hall laboratory and ASSISTANT EXPERIMEN 
OFFICER tor Northern outfall works 
ckton, E.6 Duties at County Hall involve 
research control and development in a wide 
field and at the outfall laboratory assistance in 
chemical control of new plant and associated 
research 
Salaries 
Scientific Officer - £750 to £1,250 according 
to qualifications and experience. Promotion 
Opportunities (not depending upon vacancy) 
for suitable officer with necessary ability t 
semor scientific officer (maximum £1,500) 
Assistant Experimental Officer > Within range 
£400 to £750 according to age and experi 


ence 
Scientific Officer must hold an honours degre 
in chemistry or equivalent ; Assistant Experimental 
Officer a hieher school certificate including chem- 
istry or G.C.E. in five subjects including chemistry 
and one other scientific subject at advanced level 
Apply Medical Officer of Health (D1/N/16/1) 
County Hall, S.E.1 


LANCHESTER COLLEGE OF 
TECHNOLOGY 
COVENTRY 

Applications are invited for the post of Tech 
nician in the Department of Applied Physics. Ap- 
plicants should have experience with laboratory 
instruments and apparatus and be capable of 
maintaining and developing laboratory facilities 
in the Department of Applied Physics. They 
should also be in a position to give some assist 
ance with similar facilities in the Department of 
Electrical Engineering This is a permanent post 
n the Council's service, with status 
monthly salary, superannuation and generous holi 
day and sick pay scheme. Salary £555 to £925 per 
annum, plus £26 per annum in certain circum 
stances on salaries up to £795 per annum. Com 
mencing salary depends on qualifications and 
experience and will be discussed with candidates 
selected for interview 

Application forms obtainable from Registrar 
Lanchester College of Technology, Priory Street 
Coventry, returnable by January 24 
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INNXVI NATURE January 1961 


E.M.I. 
PATENTS DEPARTMENT 


A vacancy exists in the Technical Siatt 
of the Patents Department of EMI. 
University Graduate with degree 
Physics, Mathematics or Engineering 


assist in the assessment of new ideas | 
Patent applications The successful app 
- cant will be required to work in close ¢ 
operation with the various Research and 
Development teams with particular reter 


ence to digttal computer techniques Tr 

AERO ENGINE DIVISION post offers a good starting salary with ¢ 
siderable prospects for advancement 

require Applications should be made in writi 

with full details, quoung referen 

APPLIED MATHEMATICIANS 

The Personnel Manager 

for a newly-formed mathematical group tn thet E.M.1. Ltd.. 

Biyth Road. 

ADVANCED RESEARCH | ABORATORIES Hayes, Middlesex. 


Qualifications required are a good honours degree and preferably 
Candidates UNIVERSITY OF ADELAIDI# 
WAITE AGRICULTURAL RESEARCH 
should have an appreciation of practical problems in physics and INSTITUTE 

The University invites applications for apr 
ment at the Waite Institute as ant Pathokorst 


models of physical problems Duties To conduct investigations on the 
and stem rots of Wheat The appointmect is 


some postgraduate experience in fluid or solid mechanics 


engineering, and should possess the ability to formulate mathematical 


financed by a grant from the Wheat Industry R 


4 in Ver wou rement riven 
Working conditions are excellent d every encouragement is givet 
for publication of original work turer salary range of €A.1,67S by £A.95 ¢ 
£A.2.340 with provision for superannuatior 


the t basis The app niment is rt 

ipplications should be addressed to years in the first instance, renewable anm 
thereafter as long as ut is supported by the Whea 

OH Mbd.. ROLLS-ROYCE LIMITED, OLD HALL. LITTLEOVER. Council. The Waite Institute has excellent ta 

ties in field, glasshouse 

DERBY in this field. and the lect 

with a considerable group of colleagues ir h 

wn field of study 

Further information about the Universit 


this appointment and the gencral nditions of af 
pomtment can be btained from the Registrar 
th University of Adelaide Adclaide Seutt 
Australia with whom applications duplicak 


CIBA (A.R.L.) LIMITED time i 


paragraph the een t 
also trom the Secretary. Ass t Univers 
have a vacamey for res f the British Commonwea Jor 
Square. London, W.C.1) should be lodged 


A Production Chemist rma 


DUNEDIN, NEW ZEALAND 


25 and 26 to Work Comical anc Glam he DEAN OF THE FACULTY OF HOME 
Araidue Epoxy Resin SCIENCE 
camts should be graduates, and practical laboratory expenence would be an The University proposes to apr ta Dea 
sdvanage the Faculty of Home Science esse t 
Working conditions are excellent Staff benefits and salaries ompare very tave ut De 
ably with other companies. The factory ts located in a pleasant country village eight be a Professor in one of the fields vered by th 
work of the School. The salar £2,800 per 
Applicants should write to the Assistant Secretary, CIBA ‘A.R L.) Limited, Duxtord annum 
Cambridec, giving full details of age, experience and present salary Further information may be obtained from th 
Secretary Association of Universities ot tt 


British = Commonwealth Gordon Squar 
London, W.C.1, of trom the Registrar. Universit 
of Otago. Dunedin, New Zealand Applications 


IMPERIAL COLLEGE OF SCIENG E close, in New Zealand and Londor n Apri * 
AND TECHNOLOGY G , 1961 
*>LAXO LABORATORIES LTD. 

MECHANICAL ENGINEERING RESEARCH INSTITUTE (ANIMAL VIRUS 
DEPARTMENT require a young Diseases), Pirbright, Surrey, invites applications 

Research Assistant required to investigate high ' (1) For an appointment in the Tissue Cultur 
rain ’ ctals (wo sul ‘ t « ican on 3 

ain fatigue { metals (work aitable for highe BIOLOGIC AL GR ADL ATE Section Applicants shou have an honours ¢c 
ceree) Honours deeree and some design cxper gree in bactcriology or zoology and have exper 
desirable Salary £550 to £650 per annum Th on he ence of culture techniques applied to mammalian 

duties of the St assistance 

lepending upon qualifications, with tamily allow ussue. Salary in Principal Scientific Officer grade 
ances if app able. and FSS. benefits m mmmunological research work being car £1.600 to £2,325 or Senior Scientific Officer grade 
App ’ to Professor H. Ford, Imperial ried out at the Company's headquarters £1,250 to £1,590, depending on age, qualifications 

‘ eee n, SW? Greenford Some training in cytology of and experience Superannuation under F.S.S t 
biochemistry would be an advantage House available for married applicant Applica 

THE ROYAL COLLEGE tions to the Secretary. (2) From young graduat 
NAIROBI Applications are invited from) suitably physicists or physica for a post 
Pr tions are invi for th t t io “Ds ce ate 
at yer annu wi ec cengare upo tcahho a ty 
Child wank ‘SO «6per annum ope child wo years postgraduate experience of physical-chemical techniques to the study of 
maximum £150 per annum) Passages for ap viruses and related biological systems, and will be 
~intee and fam (up to four it Passages) The Company offers attractive and pro encouraged to work for a higher degree. Current 
Appointment. termination and leave (once every gressive salaries and liberal conditions of methods of investigations include electronmicr 

tw years) Rem according to quarters provided service, which include a Pension Scheme scopy, ultracentrifugation, light scattering and X 
160 to #114 per annum Medical Scheme for and =the opportunity to particypate in the irradiation, etc Interest rather than experience 1s 
vember and family Company's profitability required at this stage The appointment wil! be 
Detailed pplications femht copies), naming made according to age and experience in the 
three re ferees 2s to — Apply to the Personnel Manager. Glaxo rp £1 
Inter niversity lucation 1 Scientific Officer grade, £1,250 to t Super 

Aboratories Lid.. Greenford, Middlesex. - 

Overseas, 2% Woburn Square. London, W.C.1 annuation under F.S.S.t House available for 
whom further particulars may be otained married applicant.—Applications to the Secretary 
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occurred tor a 
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acancy qualified Bactcric 


tcam working oon 
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post for a man preferably with 
with antibacterials 
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range 


has rumen microt 
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Conditions of service standard and 
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assurance 
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within 
and 
be 


The 
the Sandwich 


n-contributory pension schemes ar wil 


distance of 
Re 


house purchas 


Living areas reasonable 
the Kent 


and ass.stance 


be attractive 


ant include coast iry ct 


| be paid 


anterb CAPENSCS 


may provided kk 


are ted thes should be addressed to 


THE CHIEF PERSONNEL OFFICER, 
PFIZER LIMITED, SANDWICH, KENT 


4 pplications um 


CHEMICALS PHARMACEUTICALS VACCINES 
AGRICULTURAL & WETERINARY PRODUCTS 


RESEARCH 
in GAS PRODUCTION 


Midland Solib 


ckshire 


the Gas Counc which Situated at 
high-pressure methods f wn gas product 
from w qualified ¢ mis chemice 
be interested 1 


aboratory and 


Projects include : 


Gra 
The 
Renating gas 
The 
and 
The catalyvty 
The 
dioride 


im steam and 


powdered 


wilit 
n fluidized be 


of oals 
hydrogenation of coa 
of crud 


products 


genat cum or petre 
by 
gasification of light 


carbon 


Avadre 
aromat 


hi drocarbon 


catalytic conversion o monoride with steam 


and hydrogen 
hu 
ars 


nours deerces 


ond-class 
experience will 


d first- of 
Research 


andidates should ho 


onal qualification in advantage 


Salary mmensurate with qualifications 


write fu to the Indusirial Relations Officer 


West Midlands Gas Board, 6 Augustus Road. Edgbaston. Birmingham. 15. 


PREFERABLY CENTRAL 


free radicals 
allied fields to 


HISTOLOGICAL 
Whittington Hospital Archway 
N.19. Senior Technician I or 
Practical experience in the 
ing 


ledge 


LABORATORY 
Wing. London 
Fechmeian required 
preparation and mount 
essential know 
photography an advantage Applica 
Stating age Qualincations and experience 
he names of two reterees, to the Group Sec 

Archway Group HM 46 Cholmeley 


REQUIRED 

in research on 
semi-conductors or 
un research team also assistant chemists 
H.N.C. standard for a variety of interesting in 
vestigations in a rapidly expanding private research 
reanization. Good prospects for the nght people t 
Five-day week. pens Write for appli- | with 
cation form to the J Research Inst | retary 
tute, 220 Elgar Road Berks 


GRADUATES 
with experience 
photochemistry 

Museum spec some 
ons 
on scheme 

A. Radicy 


Reading 30 
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INXAVII 


PAINT TECHNOLOGIST 


have a good University 
with at least seven years 
experience in paint and varnish 
and your age still under 4§ 
CHEMICAL INDUSTRIES 

NOBEL DIVISION, has a vacancy 
interest you the Division s 

and Development Department on 
shire € of the Firth of Clyde 

work on surface coating agents 
effort 

successtul candidate be 
cing and development 
intermediates for 


It you 
chemistry 


Degree 


technolog 
IMPERIAL 
LIMITED 
that wil 
Researct 
the Ayr 


stimusat 


In 


yast 
ing 
Phe 
n the 
snd lacquer 
nes 
Starting 
trons 


Wilk engaged 
of paint 


surtace at 


servi 


depend on qualific. 

The Company 

a Stafl Pension Furd 

Schem« A marricd 
casonable re 

and assistance 

available 

should be made 


salary wil 
and experience 
five week 
Profit-Sharing 
rece 
expenses 
purchase 
Applications 
firect to the 


ates a day 
and 


man 


a 
ive a 
moval 
house 


Staff Manager 
IMPERIAL CHEMICAL 
INDUSTRIES LTD.. 
Nobel Division, 

460 Sauchichall Street, 
Glasgow, C.2. 


industrial 


Cngagey 


UNITED KINGDOM ATOMIé 
ENERGY AUTHORITY 


WANTAGE RESEARCH I 
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wine research 
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Officer 


spons 


Scien Officer 
(Ret. 
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annum 
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Send 
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No 


post card for deta 
Manager (quoting appr 


AERE Harwell, 


ASSISTANT 
required by 


EXPERIMENTAI 
Research Institute, Pirbright, 
work in Scrology Section Qualifications 
degree in zoology or bacteriology 
serology an advantage 
in scale from £600 at 
Applications t Secre 


OFFIC 


experience 
according to 
rising to £94 


ER 
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AUSTRALIAN NATIONAI 
UNIVERSITY 
INSTITUTE OF ADVANCED STUDIES 
DEPARTMENT OF MATHEMATICS 
Applications are invited for appointments in al! 
erades im the newly established Department of 
Mathematics in the Research Schoo! of Physica 
Scrences The Department will be concerned with 
research, and training in research, ininally in pure 
1athematics ; it will be headed by Dr. B. H 
Neumann, P_R.S.. Professor-Elect The appoint- 
ents will be made at levels appropriate to the 
qualifications and experience of the successful can- 
fidates Superannuation 1s the F.S.S.1 
pattern Reasonable travel expenses are paid and 
assistance with housing is provided 
A summary of conditions of appointment, in 
uding the types of posts avail with the appro 
riate salaries, 1s t the Secretary 


on 


able 
availabie from 
Association of Universities of the British Com 
sonwealth, 36 Gordon Square, London, W.C.1 
Applications close, in Australia and London, on 
February 20, 1961 


UNIVERSITY OF DURHAM 


MEDICAL SCHOOL KING'S COLLEGI 
NEWCASTLE UPON TYNI 

The Council of King’s College invite applica 

ns from suitable qualified graduates in medicine 


Research Assistant in 
Physiological 
biochemica 


w science for the post of 
he Department of Anaesthet cs 


knowledge and experience in simpler 


sumations would be { valuc Commencing 
alary will be at a suitable point on the salary 
rade for Clinical Medical Research Assistants 
£1,300 to £2,150) or on the Non-medical Re 


search Assistants grade (£1,050 to £1,850) accord 
ng t qualifications and experence Family 
sllowances and F.S.S.1 
Applications (twelve copics), together with the 
ames and addresses of three persons to whom 
ference may be made, should be submitted not 
later than February 18, 1961, to the Registrar and 
Secretary of King’s College 
CHELSEA COLLEGE OF SCIENCE 


AND TECHNOLOGY 
MANRESA ROAD, LONDON, S.\W 
DEPARTMENT OF MATHEMATICS 

Applications are invited for the post of Reader 
Applied Mathematics Salary scale £1,800 by 
#50 to £2,100 per annum, plus London allowancc 


f £38 or £51 according to age 

Information about the Department, together 
with further particulars of the post, may be ob 
tained from the Clerk to the Governors Appl 
ations by February 15, 1961 


DEPARTMENT OF GEOPHYSICS 
i NIVERSITY OF WESTERN ONTARIO 
LONDON, CANADA 
ations are invited for the position of Lec- 
Assistant Professor Applicants should 
Ph_D. or equivalent Inquiries are also 
wited from persons wanting to carry out graduate 


Applic 
wer of 


esearch leading to a higher dceree Facilities are 
available tor research in Terrestrial Heat Flow 
Seismology High Pressure Phenomena, Rock 
Magnetism Nuclear Geology Gravitation 
Exploration Geophysics 

Lists will be closed on March 15, 1961, or when 
the positions are filled, whichever is the carlicr 


Inquiries should be addressed to the Head of the 


Department 


SENIOR LECTURERS OR LECTURERS IN 
"*hysics, Mathematics. Thermodynamics required 
*y Royal Military College of Science, Shrivenham 
terks, to lecture to London external degree 

iTses (and possibly specialized courses) 
und assist) «with laboratory Teach 
og is at University level There are extensive 
well-equipped laboratories ; research is encouraged 


classes 


und work would be suitable for publication and 
ubmission for higher degree Qualifications 

First f second-class honours degree or equiva 
ent, preferably with teaching and ‘or research cx 
sxcricnce Physicist expected to engage in research 
n nuclear. radiation or solid state physics. Mathe- 
matician should have interest in applied mathe- 
matics Thermodynamics posts (2) require suitable 
practical experience selected candidates expected 


thermo 
Senior 


te undertake or supervise research in 


jynamics or gas dynamics. Salary ranges 

Lecturer, £1,250 to £1,540 Lecturer, £695 to 
£1,144. Credit given for postgraduate expenence 
and Service in determining § starting 
salary Superannuation under FSS.U Good 
prospects of permancnecy Accommodation: resi 
jential Officers’ Mess for single men. houses for 
married men Particulars and application forms 
from Ministry of Labour, Technical and Scientific 
Rewister (K), 26 King Street, London, S.W.1 

“ing A.SS6/OA 


NATURE 
CHELSEA COLLEGE OF SCIENCE 
AND TECHNOLOGY 


MANRESA ROAD. LONDON, SW.3 


DEPARTMENT OF CHEMISTRY 

Applications are invited for the post of Lec- 
turer or Assistant Lecturer in Inorganic Chemis- 
try Salary scales: Lecturer, £1,370 by £35 to 
£1,550; Assistant Lecturer, £700 by £27 10s. to 
£1,150. plus additions tor training (£30 to £120) 
graduate status (£90) g00d Honours Degree 
£75); London allowance of £38 or £51, accord 


ing w age The grading of the post will depend 
upon qualifications and experience 

further particulars may be obtained from the 
Clerk to the Governors, by whom applications 
should be received not later than February 3 
1961 


LEVINGTON RESEARCH 
STATION 


FUNDAMENTAL RESEARCH 


A RESEARCH SCIENTIST is required, 
trained in classical physics, applied mathe- 
matics, fluid dynamics, physical or theoreti- 
cal chemistry or in an enginecring science, 
with research experience and preferably a 
resear.h degree. The work, loosely described 


as “ fundamental chemical engineering re- 
search will involve theoretical and experi- 
mental investigations of processing opera- 
tions such as transfer of heat, mass, simul- 
tancous heat and mass, and chemical 
potential to collections of discrete solids and 
drops ; physical action of solid upon solid ; 


fluid mechanics of fluid-solid systems ; tran- 


siemt behaviour of well defined flow-systems 
and of processing plant; and other prob- 
ems Experience in one of these is desir- 


able but research training and aptitude, an 


analytical approach to problems, and fairly 
meh mathematical ability are essential 
The work is a Bramford Development 


Station (near Ipswich), a physically separate 


part Levington Research Station Pilot 
plants at Bramford provide continuity be 
ween investigations of fundamental, micro- 
scopic oncepts and the industrial complex 
of processes A laboratory, into which the 
scientist can incorporate his ideas, is to be 
urmished, and a library is arising Addi- 
ynal facilities are available at Levington 
brary. X-ray and other forms of analysis, 
electron microscope, and specialized advice 
n statistical, chemical and physical analysis 
Staff are encouraged to publish 

Salary according to experience and qualifi 
cations 

The Company operates a Pension Scheme 

for married staff, includes provision 


r widows and dependent children 


Applications, with full purticulars, to 
Personnel Manager (KNIO), Fisons 
livers Limited, Harvest House, Felixstowe, 
Suffolk 


ST. MARY'S HOSPITAL MEDICAL 
SCHOOI 
(UNIVERSITY OF LONDON) 
PADDINGTON, W.2 

Senior or Junior Research Assistant required 
for the M.R.C. Research Group in Enzymology 
in the Department of Chemical Pathology. Salary 
scales: Senior, £1,410 by £100 to £1,910: Junior 
£910 by £50 to £1,210, together with superannua- 
tion under F.S.S.1 

Applications, together with the names of two 
referees, should be sent to the School Secretary, 
w February 4, 1961 


KENT EDUCATION COMMITTEE 
MEDWAY COLLEGE OF TECHNOLOGY 
DEPARTMENT OF SCIENCE 

A Lecturer in Paper Technology required, to 
ommence duties as soon as possible. Candidates 
should have graduate qualifications and wide ex- 
perience of the paper-making industry The suc- 
essful candidate will be responsible to the Head 
of Department for organization and development 
f courses in Paper Technology, including a block 


release course which is to commence in April, 
1961 Salary in accordance with the Burnham 
Technical Scale for Lecturers 

Further particulars and application forms may 


he obtained from the Principal, Medway College 
of Technology, Horsted Maidstone Road, 
Chatham, Kent, to whom completed forms should 
he returned within fourteen days 


January 21, 1961 


COMMONWEALTH 
AGRICULTURAL BUREAUX 


Applications are invited for a vacancy as Junior 
Mycologist at the Commonwealth Mycologica! 
Institute, Kew, from candidates with a good 
honours degree in botany, and postgraduate train- 
ng in systematic mycology. A working knowledgc 
of Latin and German is required, with Russian an 
added qualification. Salary scale £710 to £2,325 by 
annual increments with bars and an additiona! 
London weighting of £20 to £50. Starting salary 
accord:ng to age. qualifications and experience 
For those aged 32 or under at time of appoint 
ment, up to two increments allowed for completed 
years of National Service and two extra increments 


after two years’ satisfactory service Provisior 
for superannuation 
Further information from the Secretary, Com 


monwealth Agricultural Bureaux, Farnham House 


Farnham Royal, Bucks. England, to whom appl 
cations should be made not later than March 31 
1961 Government employees should apply 


through their Governments 


SOUTH DEVON 


CORNWALL HOSPITAL 
AREA PATHOLOGICAL LABORATORY, 
GREENBANK ROAD, PLYMOUTH 
Applications are invited from suitably qualified 
persens for the post of Non-medical Biochemist 
Senior Grade, in this Laboratory 


AND EAST 


Applications, stating age, nationality, qualifica 
nons, experience and names of three referees, to 
Group Secretary 7 Nelson Gardens, Stoke 
Plymouth 


UNIVERSITY OF MANITOBA 
DEPARTMENT OF PHYSICS 
Applications are invited for positions 
Professor (minimum salary $12,000 per annum) 
(2) Associate Professor (minimum salary $9,000 
per annum) Persons sought are those with high 
Qualifications in expermmental nuclear physics, pre 
ferably, though not necessarily, with cyclotron ex 
perience, to work with the 50 MeV. sector-focused 
cyclotron now under construction in this Depart 
ment Appointments will be to the full-time 
academic staff. and will inv some teaching 
but emphasis will be placed on the development 
of the cyclotron research programme 
For further information apply to Dr. B. G 
Whitmore, Head, Physics Department. University 
of Manitoba, Winnipee, Manitoba, Canada 


UNIVERSITY OF DURHAM 

COMPUTING LABORATORY 
NEWCASTLE UPON TYNE 

A research worker is required to study 


as (1) 


vive 


cakula 


tions performed in the shipbuilding industry and 
to construct protrammes for an automatic com 
puter Applicants should be graduates and 
familiar with numerical methods and computers 
but previous knowledge of shipbuilding is not 
essential The post which is being financed by 
the Pritish Shipbuilding Research Association i 
for three years. Salary in the range £850 by £50 
to £1.050 per annum, plus F.S.S.1 

Applications, giving details of qualifications and 
experience and the names of two referees, should 


reach the Director, University Computing Labora 


tory, 1 Kensington Terrace, Newcastle upon Tyn« 
2. not later than February 4, 1961 


REGISTRAR 
University Office 
46 North Bailey 
Durham 


SOUTH WARWICKSHIRE 
HOSPITAL GROUP 


Biochemist (Principal Grade) required to 
charee of the Biochemical Department of the 
Group Laboratory. Lakin Road, Warwick. The 
appointment, which is under Whitley Council 
scales and conditions, will be vacant in April 
Hospitals may be visited by candidates 

Applications, giving age, details of experience 
and qualifications and the names of three referees 


take 


to Group Secretary, 50 Holly Walk, Leamington 
Spa. by February 18, 1961 
FELLOWSHIPS AND ASSIST ANTSHIPS 


for advanced degree students in the ficids of metal- 
lurgy. ceramics and semiconductors A ncw 
Materials Research Centre provides exceptional 
facilities for basic research and graduate studies 
in kinetics physical ceramics and metallurgy, im- 
perfection studics in solids, physics of solids 
thermodynamics and X-ray diffraction.—Appl 
cants with degrees in mathematics, the physica! 
sciences of engineering will be considered, De- 
partment of Materials Science, the Technological 
Institute, Evanston, Illinois 
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January 21, 1961 


WARWICKSHIRE EDUCATION 
COMMITTEE 

RUGBY COLLEGE OF ENGINEERING 
TECHNOLOGY 

OF HALLS OF RESIDENCE 

are invited f the post of Warden 
and Newton Halls for 100 men 

Warden is a member of the teach 

must be qualified iginecr- 


WARDEN 


Applications 
Faraday 
The 


and 


The Warden will be 
) Warden's House, and 
ranted dence (including heating 
cation forms may 
Rugby Coll 
r Rugby 

ir 


ge of 


Y. YORKE-LODGE 
yunty Education Officer 


BRITISH TITAN PRODUCTS 
COMPANY LIMITED 

\RCH STUDENTSHIP IN INORGANIC 

CHEMISTRY 


are 


REST 


ne a 
vac 


OLDCHURCH HOSPITAI 
ROMFORD, ESSEX 


("09 Beds) 
ERAPY DEPARTMENT 


tADIOTH 


am requir 


HMC 


NATIONAL INSTITUTE FOR 
RESEARCH IN DAIRYING 
UNIVERSITY OF READING) 


chemistry 


with tions 


higher 


experience 
lities ¢xist 
to the Se 

Quote 


cferees 
Reading 


re 
ref 


OF BACTERIOLOGY 
nvites applications § for 
search Assistantships Appl: 
qualified to for an advanced 
leeree or Ph.D) although 
oring logy not required 
usually of $2.200 to 
nnoum the academic 
should by April 
and inf be obtained 
Professor f A aboratory of 
Racteriology, Cornell Ithaca, New 
York, A 


THE LABORATORY 
f Cornell University 
Tea Re 


nts mu 


hing 


and 


Appl 


be 


the range 
ations for 
comp'cted 
mation may 
Delwiche, I 
University, 


irther details 


wn 


UNIVERSITY OF WESTERN ONTARIO 
London, Canada: N.R.C. postdoctoral Research 
Fellowship with preference for structural geology 
but other fields considered if candidate has 
factory qualifications Stipend is $4,000 

$5,000 married, tax free, plus travel and gencrous 
equipment allowance Application banks, and 
information from Chairman, Geolory Department 
Closing date May 1, 1961 Applications from can- 
lidates for graduate degrees received until 


satis- 
single 


alse 


April 1 


NATURE 


AUS 
INSTITI 


Applicatior 
earch 
ay in the [ 


pa 
Assoc 


JOHN CURTIN SCHOO! 


Fellow to 


NATIONAL 
UNIVERSITY 

OF ADVANCED STUDIES 
OF MEDICAL 


RESEARCH 
IS are invited tor 
work in the field 
Jepartment of Physiology 


present 


1 of neurophysio 
The 

App 

j bie extens 

Superannuatior 


Sale 
437 
nimetr 


rt 


culars 


ition 


are \ 


appointment as Re- 
ty 


(UN 


I 


INSTITUTE 


OF DENTAI 
SURGERY 
IVERSITY OF LONDON) 


Jental Ho Gray's Inn Road 
W.C.1 


IXXXix 


BIRMINGHAM (DUDLEY ROAD) 


GROUP OF HOSPITALS 

DUDLEY ROAD HOSPITAL, 

BIRMINGHAM, 18 BEDS) 
licati nvited for the appo ntment 
ochemist (Top Grad 
Dudley Road H 
fied chemis 
hospital biochemistry 


ms are 
it 
1 qua 


1 Department 
r Departments The 
with Whitley 


car 
rdance 

to Group 
Birmingham 
961 


February 2 


HORTICULTURAL 


ROYAI 


iter than 


PILKIN 


ELEC 


Helens 


ent), Pilking 


GION BROTHERS LIMITED 
require 


PRICAI 


an 
ENGINEER 


High Voltage 
trequency 
test ve 
kV, 
if 


Labor 
and im- 
up 
respectively 
esearch and 


with 
27,000 


tages { 
nme 


pr 


gress 


ag qualifications 
Ty, iu 
Officer (Gradua 


Brothers Limite« 


nei 
yn 
Lancashire 


UNITED 


Applic 
(1) Expert in 


of \ 


Uttar 


ants should 
fiploma in 
fegree or 
2) University 
science with 


eterinary anatomy 
extensive 


ind 

Salaries £2. 506 

allowances. I 
For further 


write to Ministry of Labour 


London, S.W 
7) 894 


are in 


Anatomy of 


dip 


KINGDOM TECHNICAI 
ASSISTANCI 


ted 
Veterinary Pha 
Domesticated 
eterinary Science and 
Pradesh Mathura 
have for (1) Univer 
eterimary 

ma in 


st 


postgraduate 
pharmaco! 
degree in veterinary 
Steraduate or diploma in 
Ten years’ teaching experience 
work for both posts 
plus generous tax free 
years 
and application form 
(E9). 26 Kine Street 
1, quoting E9/TCS/IND/(1) 893 or 
H 


Dd 


research 
per annum 
Juration two 


information f 


TECALEMI 
Devon, have 
Technolog 
non-metallic 
from men und 
fegree who h 
trial or resear 
with one of th 
media, rubber 
fate will find 
congenial atm 
factory The 
Pension-Life i 
comprehensive 
activities Pile 
the Personne! 
qualifications 


a vacancy 


materials 


I LIMITED PLYMOUTH 
for the post of Physicist 
Laboratory for testine 
Applications are invited 
30 vears of age with a University 
ave not less than three years indus 
ch experience, preferably connected 
e¢ following materials: plastics, filter 
and adhesives. The selected candi 
interesting and varied work in the 
sphere of a modern and expanding 
Company offers a_ contributory 
nsurance scheme, together with a 
ranee of welfare and recreational 
ase apply, in strictest confidence, to 
Manager, giving axe, together with 
experience and present salary 


st im. their 


er 


SOCIETY 


ited for the post « 


February 1 
IVERSITY OF 


ar 


UN 


D. CRAIG 


Registrar 


LABORATORY 
Officers 


RESEARCH 


injuries sustained 
problems on 


nput 


hirties to Principal 

to £2,325. with possi 
mities for early 
whilst under 
move to new 
Crowthorne, near Bracknell, 
Forms from Ministry 
and Scientific Register (K) 
S.W.1, quoting A 286 


prospects of promotion 
Officer, £1,65 
higher posts 
with superannuanuon 
ratory expected t& 


screnuhi 

lities of 
stabl 
e 


Opport 


shment 


26 
OA 


Technical 
King Street, London 
DS.1.R. ROAD RESEARCH LABORATORY, 
Harmondsworth, Middlesex, requires Civil Engin- 
eers, Mathematicians, Statisticians in Senior Scien- 
tific and Scientific Officer Grades for work in 
Tropical Sect yf Laboratory Qualifications 
First- or second-class honours degree. For senior 
Scientific Officer posts (minimum age 26) at least 
three years’ posteraduate experience 1s required, 
ther in research or in a related field Duties 
Concern road building in countries in tropical and 
sub-tropical belts. involving traffic enginecring and 
ynomics of road transport generally, and 
these regions. Section is based at 
Harmondsworth and work involves regular visits 
yverseas with, in some instances, postings for 
periods of one to two years on specific provects 
Salary Within ranee Senior Scientific Officer, 
£1.330 to £1,640 ; Scientific Officer, £730 to £1.205 
Normal prospects of promotion in mid-thirties 
(range up to £2,375) with possibility of higher 
posts. Forms from Ministry of Labour, Technical 
and Scientific Register (K), 26 King Street 
London. S.W.1, quoting ref. No. E.$12/OA 


on 


the ¢ 


road safcty in 


x 
| 
| 
ho 
whok ip 
of Lat ts 
st should x- 
ing will t wit at perien ful 
wa ing a t Dit a in 42.152, which is under applicant w I nical Depart ne 
oe Technolovy and Peaere rses (Teachers of | will be for three years, with ment responsible to Senior Pat gist He will a 
4 Liberal Stud ted t i maximum of fixe years t required to provide a full-r to 
mare £1,550 he F.S.S.U. pattern. Reasonat u expenses | take part in and encourage r ; 
oe required ire paid, and assistance with housing is provided ind in boration with ott i 
will be | Furth ailable from the Sc ippointment will be in ac 
a Be. and | etary meee Of Universities of the British | Council terms and condition 
Furt } Commonwealth 36 Gordon Squart London Applications, naming thr 
he t Applications close, in Australia and | Secretary. Dudley Road H 
Engineer | London, on February 17, 1961 18. by not 
— 
to the So tv Applicat is, Which will be treated 
| | 
| } aS confider 1, should be made by letter, stating 
age, education, exp ce, present salary, and 
} when availat and should disclose the appli 
a Ap = ‘ | addresses of two refer should be given. The 
hip, which will become October 1 nicias if that the successful candidate should 
Candidates will be expected to condu | understudy the 5 nt Secretary for a short period 
mental apparatus and pr type st < ing siren Tt « has no pr 
n research in som branch of | las no pre 
ore mistry They shou'd be mally resi- | fate R fi ceived cws ast sa which will deft 
) propriate qu i ihe sca un nNlishment f th successful 
fent kK and b British s They a 1 I ICC ul 
- | ‘620 to £745 per annum with Lond 
st ve mole the dea PhD Tt lidat 
n will be £850 and the tenure usualy weightin Applicants, marked Confidential should 
hare App ns should be submitte Ant ations in writing to Jack R. Tavk jreach tt . President, the yal H 
1961 | Secretary to the Board, as soon as possibl 
fetails can be obtained from Dr. F. B 
Poss Kir Dr. A. G. Sharpe at the University | | j 
Chen Laboratory, Lensficld Road, Cam ige | || I I 
Application vited for app tment t 
F 
eA Three Lectureships or Assistant Lecturesh ps in Me 
cturer, £1,050 to £1,850 per annum Assistant 
according to qualifications and experience 
above Department. Dutic Physics Work- | Further particulars may be obtained from the 
Te os shor pe Laboratory Radium 1 Mould to take charge of the undersigned to whom applications (six copies) 3 
gee Room work. Instrument of Physics Workshop tory comprising pow hould be submitted by February 28, 1961 P 
essential, Salary £570 to £710 per | Dulse test sections | 
grade, £710 to £905 per annum | 1.300 kV. and 
would applicable to suitably qualified person. | sive progra 
Applications, quoting Ref. 17/39 ‘evelopment relating p’ass ROAD 
details a xperience. together with power line insulators is in (Traffic and Safety Division), Lat 
na py of testim | res Senior Scientific Officers 
to the Group Secretary, Romford Old Applications, stating t Theoretical and Ext 
2 | search on Traffic Flow and Road Safety, includ 
church Road. Romford exp nee 
iddressed | ing psychological aspects, physics of friction an j 
ied Recruitr | impact problen relat hip between veh de 
St. sien and in road accidents, 
base theoretical ic and application of 4 
| tronic t problems. Qualifica vay 
tions: First- or second-class honours deeree of 
quivalent, in appropriate subject for Scientific 
required Rad hemistry Department for | Officer. with adequate postgraduate research ex- 
tee ychemica!l research involving the use of radio- perience and minimum age 26 for Senior Scien 
active isotopes and in particular C'* and triteum ts of rifi Officer Salary ranges Scientific Officer 
The snpoimement wit De made We sade Expert 10 to £1,175; Senior Scientific Officer, £1.290 
Scient Officer (£717 to £1.222) of of Senior | - th ro £1.590 ¢ rd t xper Normal 
Scientific Officer (£1.302 to £1.654 als, a 
nmensurate | Col Animal Hu 
Fa | sande lia. ADP 
Applicaton 
tary, NERD 
7 
‘ 
| 
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NATURE 


Associated Electrical Industries Limited 
INSTRUMENTATION DIVISION 


NUCLEAR 


MAGNETIC 


RESONANCE 


The Scientific Apparatus Sales Department of A.E.I. Instrumen- 
tation Division require a CHEMIST or PHYSICIST for applications 
work in Nuclear Magnetic Resonance and allied techniques. This is 


interesting work in a new and 


expanding field. Spectroscopic 


experience in other fields would be an advantage. Training in the 
NMR field would be given. Please write for application form quoting 


reference to: 


Personnel Manager, 
Associated Electrical Industries (Manchester) Ltd. 
Trafford Park, Manchester, 17 


UNIVERSITY OF CAMBRIDGE 
DEPARTMENT OF APPLIED MATHEMATICS 
AND THEORETICAL PHYSICS 
Applications are invited for an Assistant Lec 
tureship in the Department, to take office on 

as soon as possible thereafter 

li be for three years in the 

nstance t possibility of reappointment 

» further years. The stipends of University 

ficers are under review The proposed 

pend i £900 a year rising by 
to £1,150 

statement of the 

the names f 


st 


Cambridac 
196! 


UNIVERSITY OF MALAYA IN 
SINGAPORE 

Applications are invited for (i) Lectureship or 
(ii) Assistant Lectureship in each of the following 
Chemistry ;: Geography ; Pure or Applied Mathe 
matics Salary scales (i) £1,148 by £49 to 
£1,442/£1.540 by £56 to £1,820 per annum; fi) 
£1,001 by £49 to £1,099 per annum Entry point 
according to qualifications and experience. Allow- 
expatriation in range £280 to £308 per 
ost of living (temporary) in range £210 
annum. Passages for appointee, wile 
hildren under 12 years Partly furnished 
flat at reasonable rent Provident Fund 


applications (eight copies) namin 

by March 31, 1961, to Secretary 

rsity Council for Higher Education 

Overseas, 2 yburn Square, London, W.C.1 
from whom further particulars may be obtained 


UNIVERSITY COLLEGE OF 
WEST INDIES 


ons are invited for a Lectureship in 
cs. Salary scale (under review): £1,150 
SO to £1,450 by £75 to £1,900 per annum 
Entry point determined by qualifications and ex 
perience Child allowance FSS. Unfurn 
ished accommodation at rental not in excess of 10 
ent of basic salary Up to five full passages 
ntment, normal termination and study 
ynce every three years) 

ed applications (six copies), naming three 
by February 16, 1961. to Secretary, Inter 
iversity Council for Higher Education Over- 
seas, 29 Woburn Square. London, W.C.1, from 

whom further particulars may be obtained 


HUDDERSFIELD COLLEGE OF 


TECHNOLOGY 
Principal: Dr. W. E. Scott, M.B.E 
DEPARTMENT OF CHEMISTRY, COLOUR 
CHEMISTRY AND DYEING 
Required as soon as possible: (1) Lecturer to 
teach Physical Chemistry to the Dip.Tech. and 
Grad.R.I1C. standard. (2) Lecturer to teach In 
ganic Chemistry to Dip.Tech. and Grad. R.IC 
standard Good teaching experience, together 
ndustrial experience, is 
ties for research. Salary 
by £35 to £1,550 per 
ne salary will depend upon 


further particulars 
whom applica 
ay 
H. GRAY. 
Clerk to the Governors 


UNIVERSITY COLLEGE OF 
NORTH WALES 
BANGOR 
DEPARTMENT OF APPLIED MATHEMATICS 
Applications are invited for the post of Lecturer 
Assistant Lecturer in Applied Mathematics 
The salary scale for a Lecturer is £1,050 by £50 
to £1,490 by £°5 to £1,850, and for an Assistant 
Lecturer it is £800 by £50 to £950. In addition 
there are F.S.S.U. benefits and family allowances 
The appointment will date from October 1. 1961 
Three copies of the application should reach the 
undersigned, from whom further particulars may 
be obtained, not later than February 27. 1961 
KENNETH LAWRENCE 
Secretary and Registrar 


UNIVERSITY OF LEICESTER 
LECTURESHIP IN BOTANY 

Applications are invited for a Lectureship in 
Botany with special interest in Genetics. Salary 
scale £1,050 to £1,850 a year, with F.S.S.U. and 
familv allowances initial salary dependent on 
ualifications and experience 

Particulars ‘rom the Registrar, to whom appli- 
cations should be sent by February 10 


UNIVERSITY OF CAMBRIDGE 

Applicatons are invited for a University 
Demonstratorship in Metallurey: appointment wil 

mm October 1, 1961 Applications close on 

rch 31, 1961 

Details of duties, salary, etc.. may be obtained 
from Dr. F. B. Kipping, University Chemica 
Laboratory, Lensfield Road, Cambridge 


January 21, 1961 


UNIVERSITY OF SOUTHAMPTON 
WESTLAND READERSHIP IN HELICOPTER 
ENGINEERING 
Applications are invited for this newly estab- 
lished Readership in the Department of Acro 
nautics and Astronautics Applicants should be 
suitably qualified with considerable experience ig 
either helicopter design or vibration theory and 
the person appointed will be expected to engage 
in and direct research into some aspect of heli- 
copter or rotary wing science. Salary scale £1,650 
by £75 to £2.400 by £25 to £2,425. F.SS.U 

and child allowance 

Further particulars may be obtained from the 
Secretary and Registrar, the University, South- 
ampton, to whom applications (fourteen copies 
from U_K. applicants) should be sent before Feb- 
ruary 28, 1961 


UNIVERSITY OF GLASGOW 
RESEARCH FELLOWSHIP IN 
MATHEMATICS 
Applications are invited for a Research Fellow 
ship in Mathematics. Salary scale: £800 to £950 
per annum Initial salary according to experience 
and qualifications. F.S.S.U. and family allowance 

benefits 

Applications (three copies), should be lodged, 
not later than February 28, 1961, with the under- 
signed. from whom further particulars may be 
omained. 


RORT. T. HUTCHESON 
Secretary of University Court 


UNIVERSITY OF LEEDS 
DEPARTMENT OF PHYSICS 
Applications are invited for appointment in the 
Department of Physics as Lecturer or Assistant 
Lecturer from October 1, 1961, or a date to be 
arranged at a salary on the scale £1,050 by £50 
to £1,400 by £75 to £1,850 (efficiency bar at £1,550) 
a year for a Lecturer, or within the range £800 
to £950 a year for an Assistant Lecturer, accord 
ing to age. qualifications, and experience 
Applications (three copies), stating date of 
birth. qualifications and experience, together with 
the names of three referees, sho reach the 
Registrar, the University, Leeds, 2 (from whom 
further particulars may be obtained) not later than 
February 20, 1961 


GLOVERS (CHEMICALS) LTD., OF LEEDS 
require an additiona! Graduate Chemist for Tech- 
nical Service and Sales duties in their Southern 
Area This comprises West London, South-west 
London, Southern England, South-v rn Eneland 
and South Wales The company s y surface 
active agents and chemical sf cs » many 
widely differing indust id an lity by candi 
dates to gain kn ! A 
period of training i Is l be nece f The 
successful applicant w be expected to reside in 
the Western or, South-western London suburbs 
A company car will be provided. there is a eood 
salarv and a contributory pension scheme Appli- 
cations in writing. from graduates. of about 30 
years of age. detailing their qualifications and ex- 
perience, should be addressed to V. C. H. Brock- 
well, 6 Speart Lane, Heston, Hounslow, Middx 


THE CARBORUNDUM COMPANY LIMI 

a vacancy for a Quality Control! Statis 

Technical Branch at Trafford Park, 

The successful applicam will be 

on problems of applying statis- 

ty control methods in the manufacture 

yf the company’s various product lines A good 

science or mathematics degree is essential. The 

post offers good prospects with ample scope for 

advancement Good working conditions, bonus 

scheme, and generous pension scheme All appli- 

ations, which w be treated in strict confidence 

should include details of age, qualifications and 

experience, and should he addressed to the 

Manager, Quality Control Department, Technica 

Branch The Carborundum Company Lid 
Trafford Park, Manchester, 17 


THE BRITISH NON-FERROUS METALS 
Research Association, a leader in the field of 
specialized information services. is strengthening its 
Information Department anc 
senior and a junior appoin: 
will offer scope for advancer 
commensurate with respons and experience 
Applications are accordingly invited from eradu- 
ates in metallurgy, physics or chemistry. For the 
senior post, experience of either specialized in- 
format’on services or in the preparation and pre- 
sentation of technical information is required. The 
junior post provides experience in methods of 
gathering and distributine information from world 
sources as well as training in editorial work.— 
Write Secretary, B.N.F.M.R.A., Buston Sureet, 
London, N.W.1 
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January 21, 1961 


WREXHAM, POWYS AND 
MAWDDACH HOSPITAL MANAGE- 
MENT COMMITTEE 


Applications are invited for the post of Hospital 
Biochemist (Senior Grade), to take charge of a 
newly built Department of Biochemistry at the 
Group Laboratory, Maclor Genera! Hospital, 
Wrexham. Salary scale will be according to the 
new Whitley Council rates, ie., £1,250 to £1,700 
per annum 

Candidates with appropriate qualifications and 
experience should apply, giving full details of 
Previous employment and the names of three 
referees to the undersigned by January 31. 1961 

WILLIAM JONES 
Group Secretary 
Maclor General Hospital, 
Croesnewydd Road 
Wrexham, Denbighshire 


ADMINISTRATIVE 

Administrative assistant required by 
Socety in connection with international 
co-operation, particularly for Space and Antarctic 
research Some experience in committee work 
would be an advantage. Salary according to age 
and qualifications in the range £950 to £1,650 
Pension fund, luncheon vouchers, four weeks’ 
annual licave 

Apply in writing to the Assistant Secretary. The 
Royal Society Burlineton House, Piccadilly 
London, W.1, giving full details of age, qualifica- 
tions and experience 

ROYAL COLLEGE OF SCIENCE 

AND TECHNOLOGY 
GLASGOW 
(Affiliated to the University of Glasgow) 
CHAIR OF PHARMACY 

The Governors of the Royal College of Science 
and Technology invite applications for the Chair 
»f Pharmacy which will fall vacant on the retire 
ment of Professor J. P. Todd from September 1 
1961 

Further particulars 
Secretary. George Street 


ASSISTANT 
The Royal 
scientific 


may be obtained from the 

Glasgow, C.1 
PFA GROWING RESEARCH 

ORGANIZATION LTD. 

cations are invited, not later than Febru- 

fraduates in agriculture, or re- 

following posts: (1) Senior 

Commencing salary up to 

£1,000 (2) Technical Officer. Com- 
» to £700 per annum 

irs and application 

the Secretary, Pea 
te orourh 


UNIVERSITY OF 


Senit 


forms may 
Research 


BELFAST 


nder the [ 
1 depend on 


placing on 
salar > Ww qualifications and 
perience 
App ns should be received by March 15 
°r particulars may be obtained from 
M.A.. LL.B.. 3.P., Secretary 


GRADUATE REQUIRED FOR 
work in the Disinfection Reference Laboratory 
Put Health Laboratory Service Should have 
in chemical engineering, microbiology 
ability to design apparatus and 
techniques an advantage.—Apply 
Central Public Health Labora 
Avenue, London, N.W.9 


ASSISTANT EXPERIMENTAL OFFICER 
required in Statistics Section for work on the 
planning and analysis of experiments Deere 
quired in pure or applied biology with “A” 
mathematics or degree in mathematics 
scale £645 (age 23) to £745 (age 26 or over) 
to £945 maximum (increase pending) 
nuation App'ly with fullest particulars and names 
of two referees to the Secretary, Glasshouse Crops 
Research Insfitute. Worthing Road, Rustington 
Littichampton. Sussex, within three weeks 


THE AGRICULTURAL RESEARCH 
Council require an Assistant Experimental Officer 
Experimental Officer (unestablished) for abstract- 
ing sctentific literature in the field of post harvest 
storage probiems The appointment will be in the 
Tropical Liaison Department of the Pest Infesta- 
tion Laboratory. London Road. Slouch, Bucks 
The salary scale for Assistant Experimental Officer 
is £458 to £983: for Experimental Officer, £1,087 
to £1.336. Point of entry according to age and 
experience.—For further details apply to the 
Director. 


wie 


SCIENCE 


swhemistry 


NATURE 


STOKE MANDEVILLE HOSPITAL 
AYLESBURY 
Assistant Biochemist required in the Area Patho- 
logy Laboratory based at the above Hospital. Ap 
plicants should possess first- or second-class 
honours degree in chemistry or biochemistry, or 
A.R.LC. Whitley Council conditions of service 
Salary 2925 to £1,150 per annum after (for new 
entrants only) a probationary period The post 
ffers a wide variety of experience in a_ well- 
equipped and pleasant laboratory 
Applications, giving full details of qualifications 
etc., together with names of two referees, to be 
forwarced to the Administrative Officer as soon 
as possible 


UNIVERSITY OF CAMBRIDGE 
1C.1. FELLOWSHIPS 

Applications are invited for Imperial Chemical 
Industries Fellowships, value within the range £800 
to £1,100 a year, tenable in the University and 
available for research in physics, chemistry, colloid 
science, biochemistry, enginecring metallurey 
pharmacology, chemotherapy, or related subjects 

Applications must be received not later than 
April 29, 1961 Regulations governing the award 
”f the Fellowships may be obtained from the 
Secretary General of the Faculties, the Old 
Schools, Cambridge, to whom al! applications 
should be addressed 


A SENIOR MICROBIOLOGIST IS RE- 
quired at Worthing to take charge of the 
Microbiological Laboratory associated with 
Antibiotic Production Applicants should 
be qualified, and preferably have had previ- 
ous experience of Microbiological Assay 
methods, sterility testing, and culture main- 
tenance techniques 

Good salary, non-<ontributory pensions, 
ind staff profit sharing schemes in opera- 
tion 

Apply in writing, giving details of age, 
qualifications and experience, to Personnel 
Officer, Beecham Research Laboratories 
Ltd, Clarendon Road, Worthing, Sussex 


NIGER DAMS PROJECT 
Organization engaged in investigating a major 
dam project on the Niger requires an Entomolog:st 
to take full charge of the local contr 
f medical importance, of which the 
must be given to Simulium damnosum 
practical field experier 
to £3,000 per anr 
and experience 
1S months in the first 
ition with 
Kit a 
F.213, 


first 


tree boa 
ywance of 
Streets, Old 


Broad Street 


UNIVERSITY OF LONDON 
READERSHIP IN MICROBIOLOGY AT 
QUEEN ELIZABETH COLLEGE 
The Senate invites applicat the Reader 
ship in Microbiology tenable at Queen Elizabeth 
College (salary scale £1.675 to £1,975 to £2,425 a 
year plus £80 London allowance) 

Applications (ten copies), must be 
later than February 21, 1961, by the Agademix 
evistrar, University of London, Senate House 
WC 1, from whom further particulars may be 
ybtained 


UNIVERSITY OF GLASGOW 

ASSISTANTSHIPS IN MATHEMATICS AND 
STATISTICS 

cations are invited for two 
Mathematics and one in Statistics 
£800 to £950 per annum FSS 1 
family allowance benefits 

Applications (three copies) should be lodged 
not later than February 28. 1961, with the under 
signed, from whom further particulars may be 
»btained 


yns for 


received not 


Assistantships 
Salary 
anc 


ye 


scale 


ROBT. T. HUTCHESON, 
Secretary of University Court 


VIROLOGIST AND CHIEF TECHNICIAN 
We are looking for a man aged 30 to 40 with d& 
gree or F.I.M.L.T to pioneer the application of 
new techniques to the diagnosis of poultry 
Lise He should be able to oreanize his own 
work the other activities of a diag 

Experience with tissue culture 
Knowledge of poultry not neces- 
Starting salary according to ave. exper 
and qualifications £1.100 to £1,600 per 

Pension scheme Write to the Veterinary 

the Buxted Chicken Co., Ltd., Uckfield 


virus 


aboratory 
advantage 


Sussex 


UNIVERSITY OF LEICESTER 
LECTURESHIP IN PHYSICS 

Applications are invited for a Lectureship in 
Physics Salary scale: £1.050 to £1,850 a year, 
with P.S.S.U. and family allowances ; initial salary 
dependent on qualifications and experience 

Particulars from the Registrar, to whom appli- 
cations should be sent by February 10 


McMASTER UNIVERSITY 
POST-DOCTORAL FELLOWSHIPS IN 
PHYSICS 

Applications are invited for Nationa! Research 
Council and other Post-Doctoral Fellowships, ten- 
able in the Department of Physics McMaster 
University Successful applicants may choose to 
work full-time on their research or to supplement 
their research with a modest amount of lecturing 

Inquiries and applications should be addressed 
to Professor H. E. Duckworth, Chairman, Depart- 
ment of Physics, McMaster University, Hamilton, 
Ontario, Canada 


EXETER COLLEGE 
OXFORD 

The College proposes to elect an official Fellow 
and Lecturer in Mathematics Applications are 
invited frorm mathematicians whose interests lie in 
the field of theoretical physics The Fellow and 
Lecturer will be required to give instruction in 
Mathematics in the Honours Schools of Mathe- 
matics and of Natural Science (Physics) He 
would be expected to take up his duties, if pos- 
sible, on October 1, 1961 

Information concerning 
can be obtained on application to the Rector 
Exeter College, Oxford, to whom applicatons, 
giving the names of three referees, should be sent 
not later than Saturday, February 25, 1961 


LABORATORY TECHNICIAN 
perience of Biochemistry and 
Histology required for research on 
bone metabolism to be carried out at the Group 
Laboratory, St. Mary Abbots Hospital. W.8 
Salary according to qualifications and expericnce 

Detailed applications, naming two referees, to 
Hospital Secretary 


emoluments and duties 


WITH EX- 
preferably in 
probiems of 


WANTED 


mmuno! 


RESEARCH ASSISTANT AT 
Stoke Mandeville Hospital for yaical 
work. The person appointed would work directly 
with the pathologist undertaking the research. 
Immunological background and a knowledee of 
serological te 
£1,000 per 

giving 
f two re 


Mandeville Hospital, Aylesbury, 


VACUUM TECHNOLOGIST 
operate small diffusion pump section 
capable of working alon without 
Apply RIChmond (Surrey) 


NIOR 
needed to 
Should be 
constant supervision 
6431. 


RESEARCH STATION 
Pomologist, Experimental 
nents in fruit plant propa- 
9 equivalent. Salary 
Superannua- 
from Secre- 
Maidstone, 


MALLING 
Vacancy Assistant 
Officer class, for exper 
Horticultural degree 
and qualfi 
application forms 
Research Station 
February 20 


EAST 


gation 
ording to age 
Details and 
East Malline 
Closing date 


ations 


EXPERIENCED PERSON 
required before April 1 who will be responsible 
for the placing and supervision of the growing 
and harvesting of all our crops of Aberystwyth 
seeds, and advice to Representatives on leys, etc 
4 house is available Pension Fund Please write 
n confidence to Manag nz Director Stating age, 
experience and salary required to W. Sinclair 
and) «Son Limited Market Place, Boston, 
Lincolnshire 


FIELDSMAN 


PHYSICIST WITH ELECTRONIC, AND/OR 
experience preferably at least 
degree req red and 

research in a ar con- 
with building ma form 
ation to and 

1 Clement's 


nstrument 


and 
indamenta 
organization 
Write for 

. T. G. Scon 

London, W.C.2 


LECTURES AND COURSES 


GRESHAM COLLEGE, BASINGHALL ST., 
London, E.C.2. Tel. MONarch 2433. Four lec 
tures by Professor J. L. D'Silva, D.Sc... M R.C.P 
(Gresham Professor in Physic) on “ The Nervous 
System."" on Monday to Thursday, January 23 to 
26 The Lectures are free and begin at 5.30 p.m 


P 

| | : 

| 

x 

: 

| 
j 

Bucks 4 

Th the Queen's University of Belfast | - 
=e nvites app tions for a Lecturesh'p in Light Elec- | ! a4 
trical Envineerine from October 1, 1961 Salary — 

rang 1.050 £1850 tory pension 
: 

— 

| 

Is 

| 


UNIVERSITY OF LEEDS 


HOULDSWORTH SCHOOL OF APPLIED 
SCIENCE 
POSTGRADUATE COURSE ON 
CERAMICS IN INDUSTRY 
APRIL 10 TO MAY 10, 1961 
A course of up to five weeks has been arranged 
for fuat id others of valent standing 
who nn ar aire y work neg in the 
field [ tria ramics, cither as manufa 
turcrs r The f ke res, discus 
m t retra service 
ay ay 1y-water r t hips, basic 
refract ind ¢ pies of design and operation 
f k j ? gu as (or 
guineas for cach section taken separately) Re 
d ir for n st tions 
Furt port rs from the Department of 
Extr 1 Stud he [ rsity, Leeds 2 
IMPERIAL COLLEGE 
DEPARTMENT OF CHEMICAL 
ENGINEERING 
res given Dr 
K. E. Dr. K. E. Bert Polymeriza 
tio t He Pr r and I Des f 
High | Two } 
n ary 9, 19 
SW 
BRADFORD INSTITUTE OF 
TECHNOLOGY 
1EPARTIMENT OF CHEMICAIT 
TECHNOLOGY 
A St i” D pments the Use 
P und =Plast Surf Coatings 
5 Friday, February 24 1 Saturd 
1961 I for t t2 
| f apr iv 
he Revistrar, Bradford Institute f 
Tect Bradford 
IMPERIAL COLLEGE OF SCIENCI 
AND TECHNOLOGY 
LONDON SW 
the Oxidation f Un { Compound 
will nom the Der n Chen 
I Chemical Tech by Mr. A 
I BA Mond it n 
n : February 20, 1961 
Details from the Registrar 


TRADE ANNOUNCEMENTS | 


SILICA CONES AND SOCKETS. VITREO 
“ g. polished ¢ a discs and glazec 
hect a , Custom t ruart? 
atus trom Jencons, T Centre. Marb 

H Hempstead Merdords shire. Boxmoo: 


lk 
GRANTS & SCHOLARSHIPS |” 


UNIVERSITY OF OXFORD 
METALLURGICAL RESEARCH 
Several Research Bursaries a flered for work 
he Department of Metallurey var S$ prob- 
ns Physical Meta gy The Bursars are 
x ted to read for the Oxford D Ph leegeree 
i work pr les valuable training and 
xper The Bursaries are value equiva 
’ » those of D S.LR. Research Studentsh Ds (at 
mt £420 per annum tax free. plus approved 
( lidates should have a first- or good second- 
lass bh deaerce nm metallurey, physics or 
t ind should apply as soon as possible to 
Pr r WwW Hume-Rothery Department of 
Met y. Parks Road, Oxford, from whom ful! 
t ‘ in be obtained Applications can be re- 
r J from those graduating in the Summer of 
1961 and those appointed will be expected to 
begin work on October 1 


NATURE 


21, 1961 


January 


NATO GRANTS | 
| CANADIAN THEORETICAL, PHYSICS | COURTAULDS’ SCIENTIFIC 
SEMINAR | AN lon 1< 
AND EDUCATIONAL TRUST 
fered by the North Atlantic Treaty Organization FUND 
} On a competitive basis to students of theoretical } 
mhysics from NATO niries to attend the 
| Second Quadriennial Theoretical Physics Seminar | POSTGRADUATE SCHOLARSHIPS 
ine smadian Ass ation of Physic sts to be The Courtaulds’ Scientific and Educational 
1 August 13 to September 9 at the University Trust Fund has been established with the 
f Montreal The seminar features lecture series | ybject of encouraging study and research in 
¥Y Outstanding theoretical physicists as well as | those branches of sc.en n 
| fiscuss'on | the cognate branches of cnginecring 
r rther intorma 1 and application are > 
write Dr. D. D. Betts, Department of Physics, | af textile, ane 
t rsity of Alberta. Edmonton, Canada. Dead- | 
for applications is April 1 } \ nited nh« Sch ships will be 
| iwarded in 1961 as f Ws 
| UNIVERSITY OF WESTERN Postgraduate Sct ships for research in 
4 Dranch of scence r tech y which is 
dustries refere t given n 
Demonstrators Assistantships research in October, 1961. The Scholarships 
Scholarships, I wah ps. Bursaries, and Student re for a period of one year with a p sed 
hips f alue up to $2,800, are available for | bil ty f renewa Nn specia ses f . 
tudents Ww t the Ph.D cerec Post- | second year and are tena at y Univer 
t awards ar ivailable trom $4,700 Ex sity or er appr i . establish 
t re irch fa ties ar ” hand ment 1 the | ted Kin . broad 
Inewiries. giving major fi f interest. should |] The value of the Scholarships will } led 
be addressed to Professor F. L. M. Pattison, Head. | by the electors ¢t = 2 ex th aoe 
Departmen of Ct try. University of Western f p 
Ontar London, Ontario, Canada students at Oxford a 
| UNIVERSITY OF LEEDS mentary payment ) will be 
| THE FACULTIES OF SCIENCE | 
TECHNOLOGY AND MEDICINE The # date for applications is Febr 
| POSTGRADUATE SCHOLARSHIPS ary Ti, 1961 
Applications are invited for not 1 | Forms of applica tilable fron 
| Posteraduate Research Sct 
{ rsitv of Leeds by gradu Courtaulds’ S nf xd Educational Trust 
s These Scholarships ach of the value | Fund 
“0 ay r plus f tenable from rta s. I 
61. for a study or research in th Fo 
t Science, Techn and ~=Medicine, | COVENTRY 
iw renewable annually. Maximum tenu 
three years 
t s (including thos f students who | 
rms obtainable from the Registrar. the Un GRADUATE SCHOLARSHIPS IN PHYSICS 
ty, Leeds, 2. Cl ve date May 1. 1961 | tions ar ’ for G Schola 
- | ™M Mast 
CHURCHILL COLLEGE |} U 1s fied to register 
CAMBRIDGE M.S Ph.D. degrees 
RESEARCH AND POSTGRADUATE be i nented by De 
STUDENTSHIPS | hours pe 
Church exe ffers the following seve th acaden 
ps, to cor nee in October. 1961. for qua i] y Ss fees) o 
indidates from the nited Kingdom and x 
as ? plieanon forms for 
» One Research Studentship for men wh »bra { from the Secr 
tend to proceed to the degree of Ph.D. of the te Studies. Further 
1 rsity f Cambride nt t pes f research in 
(b>) O Gulbenkian Studentship for men wh forms for scholarships 
vend to pro to the degrce of Ph.D. of the | ed P H 
rsity of Cambridge and who are graduates } kworth. Chairman. Department of Physics 
than those in the United Ham ton College, McMaster | ersity, Hamilto 
f— such universities, wh Canada 
a degree in the United 2 
ble 
Studentship fer men who | FOR SALE AND WANTED 
ed courses leading to | 
ate Study or Certificates ALMOST ANY BACKNUMBERS AND 
certain Diplomas* of the Yumes of Nature wanted so learned and 
crentific urnals, transactions of most kinds 
place in May, 1961. The | Further: Notes and Queries, the Annual Register 
R rch Studentships will normally be tenable | Quarterly Review, Palmer's and/or the Official 
for three years and the Postgraduate Studentships | ‘dex to the Times. British National Bibliography 
f ne yea The alue will be determined by | English Catalogue of Books, Journal Roval Philo- 
the Collece Council after considering the Student's ophical Society, Royal Statistical Society, etc 
ncome from other studentships or grants, and | H Pordes, 138 New Cavendish Street, London 
w not exceed £465 a year in ad sain to the | W.1. MUSeum 5250 
payment by the College of approved College and | WANTED, USED UNICAM S.P.500 SPEC 
University fees trophotometer.—Offers to Box No. 942, T. G 
Further particulars can be obtained from the | goer and Son, Ltd., 1 Clement's Inn, London, 
Tutor for Advanced Students, Churchill College we? 
Cambridge Applications for Studentships must 
be r ed before April 1, 1961 PHYSICAL REVIEW: FOR SALE, VOLS. 75 
*The Diploma in Mathematical Statistics. The | to 100, complete, unbound. good condition.- 
Diploma in Numerical Analysis and Automatic | Offers (min. £23), to Box 943, T. G. Scott and 
Computing. The Diploma in Economics | Son, Ltd., 1 Clement's Inn, London, W.C.2 


All communications regarding advertising 
in NATURE should be addressed to: 
T. G. SCOTT & SON LTD., 
1 Clement's Inn, London, W.C.2 


Reagents has 


**GURR’S” 


Since 1915 **GURR’S” brand of MICROSCOPICAL STAINS and 


if you want this world-famous brand specify ““"GURR’S”’ 
and refuse any other. 


136-138 NEW KINGS ROAD, LONDON, S.W.6 


is the Registered Trade Mark of 


GEORGE T. GURR LTD. 


become world-famous. 


Ask for catalogues 
GEORGE T. GURR LT 
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flame proof 


for glass flasks and columns 


Battery of Flameproof 
Isomanties on 100 litre 
flasks at F. W. Berk 


Special Flameproof 


Isotapes Apart trom standard I:omantles, a tull range of 


special equipment is available suitable for 

Flameproot areas groups I, II, III (Patent Number 

713768) and accepted by the Authorities. This 

covers all flask sizes, cylindrical, reaction vessels 

F with hemispherical base and columns. Meta! 

or all 

Laboratory | sheathed mineral insulated heating elements lead 

Flasks ee into Flameproof glands and terminal bexes. The 

element temperature is, of course, kept below the 

ignition point of gas mixtures present; manual 

regulators in Buxton certified enclosures or 

automatic intrinsically safe controls are provided. 

Fully described in catalogue LM (Glass Plant) and catalogue 
PLT (Metal Vessels —<do ask for copies. 


Energy Regulator 
in Flameproof 
housing 


ISCPAD LTD. Barnet-By-Pass, Boreham Wood, Herts. 
Phone EL Stree 2817/9 


Z 
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XClV 


Stop Watches 


tor scientific and industria! use are 
supplied to research establish- 

nents and 
Enquiries 


industrial 


ire welcomed 


Sectio al catalogues 
and teaftets 
available: 

Watches, stor 

swatches and 


hronoeraphs 

rding 
ks. domestic 
& 


ndustria 
tumers and 
Nerval met 

watches 


Repair Service 

Model 603 1 
escapement 
minute recorder 
f required 


CAMERER CUSS 


Timing Division 
Makers of good Clocks and Watches since 1788 
at 54/56 NEW OXFORD STREET, LONDON, W.C.1 
MUSeam 8968/9 
MUSeum 2255. Our only other 
address: 91 Kingsway, W.C.2 


10th second 
Watches split hands’ 


ks. Marine chrono 


Stop 


Instruments 


S« ce and Repairs 


NPL certificate 
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January 21, 1961 
automation 

in 

photographic 


recording 


The Shackman Autocamera is a recording 
instrument designed to cover a wide field in 
industrial and scientific work where the automatic 
production of micro-films is required. It is a 
precision instrument suitable for all purposes where 
long periods of visual observation and manual 
recording are impracticable, such as Oscilloscope 
Recording, Process Timing, Photomicrography 
and Instrument Recording. It can be fully 
automatic in its operation, requiring only a short 
single electrical impulse to operate the shutter and 
transport the film. A full range of accessories is 
available including control units and intervalometers 
The Autocamera is adaptable also for industrial 
photography. stereoscopy, document copying 

and many other special applications. 


Full information can be obtained from 
D. Shackman & Sons, 

Chesham, Bucks. 

Tel : Chesham 8109 and 8690. 
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The Radiochemical Centre can now offer fatty acids 
uniformly labelled with carbon-14, produced from 


Chlorella: 
Specific Activity 


me/mM | Price/me 
CFB.36 Stearic acid-C14 (U) 50 £200 
CFB.37 Palmitic acid-C14 (U) 50 £200 


Uniform labelling by this method has enabled con- 
siderably higher specific activities to be achieved than 
is usually possible with other methods of labelling 
fatty acids. The methyl esters have been separated by 


gas-liquid chromatography. 
Enquiries for these new compounds are welcomed. 


Comprehensive catalogues, including more than 500 
labelled compounds, are available on application. 


AMERSHAM, BUCKINGHAMSHIRE, ENGLAND 
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Here at last is the ideal pocket instrument to 
give you really accurate measurements. A 
clear-cut and robust graticule is built into the 
base of a folding magnifier so that the image 
can be placed in contact with the object being 
measured. The cut-away design of the magnifier 
allows plenty of light to fall on the graticule and 
the object being viewed ensuring an accuracy of 
measurement down to 0.002”. 

A large variety of patterns is available to suit 
most requirements, but above all this micrometer 
is for on-the-spot measurement be it in drawing 
office, laboratory or on the factory floor. 


NOW AVAILABLE — The new Y Series Counting Mask for 
textiles, printing, etc. Frame in anodised black finish. 


Just two of the many 
patterns avatlable— 


Ref. Z.3 and Y.2 


PATTERNS AVAILABLE : 


Y Series Counting mask giving gaps of 1”, 4”, }” 
and I cm., combined with micrometer. 


Ref. Y.1. 10 mm. in 100 parts. 
Ref. Y.2. 4” in 100 parts. 


Z Series The field of view is 1” square. 
Ret. Z.1. Micrometer 12 mm. in 120 parts. 
Ret. Z.2. Micrometer 4” in 100 parts. 


. 
raticules 


' Tt D 


Ref. Z.3. Horizontal and vertical micrometer scales cros- 
sing in the centre, 10 mm. in 100 parts. 

Ref. Z.4. As Z.3, but 4” in 100 parts. 

Ref. Z.5. Concentric circles with numbered keyway, | to 
12 mm. diameter 

Ref. Z.6. As Z.5, but 1/64” to 3/8”. 

Ref. Z.7. 100 1 mm. squares, one subdivided into 0.2 mm 
side squares. 

Ref. Z.8. 1 mm. squares all over. 

Ref. Z.9. Half circle protractor with 12 mm. in 120 parts 
and foot scale 

Ref. Z.10. Globe and circle for particle analysis. 


PRICES: Y Series 70/- each. Z Series 89/- each. 


57-60 HOLBORN VIADUCT LONDON 
Phone: CENtral 2717/8. Grams : Rheinberg, Cent., London 
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